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FOREWORD 


The Himalayan International Institute is known for its syn- 
thesis of Eastern wisdom and Western science, which began in the 
1960s with the work done by Swami Rama, the Institute’s founder, 
at the Menninger Foundation. His demonstrations of the volun- 
tary control of internal states established the groundwork for the 
development of biofeedback and an impetus for the extension of 
the holistic perspective into the field of health care. 

Unfortunately the term “holistic” is often used to mask or to 
justify an attitude that is, in fact, anti-science and anti-rational. 
Many “alternative” practitioners have seriously impeded the 
development and wider acceptance of the holistic approach to 
health care by their uncritical and, at times, superstitious at- 
tachment to their work. In view of this, we owe Dr. Ballentine and 
his colleagues at the Himalayan Institute a great debt for their 
detailed and careful research. Their work and the publications 
arising out of it have been a healthy antidote to the unfortunate 
effects of much of what is passed off as holistic, and have provided 
the inspiration and guidance for clinical and teaching centers 
throughout the world. 

This current volume on the benefits of a vegetarian diet is no 
exception. The understanding of the importance of diet to our 
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physical well-being is finally becoming accepted. Dr. Ballentine, 
using an impressive array of evidence, suggests how our eating 
habits may affect our well-being. Time-honored Eastern tradi- 
tional teachings on diet have been used to generate hypotheses 
which have been checked against computerized surveys of current 
research literature in the health sciences. 

It is increasingly accepted that vegetarians do not suffer to the 
same degree from certain of the disease processes that affect meat- 
eaters so severely. Dr. Ballentine provides a critical analysis of 
meat-eating habits and demonstrates a thorough understanding of 
the potential harms and/or limitations on one’s well-being from 
undesirable animal foods. The benefits to physical health of 
changing to a vegetarian diet are indisputably documented herein. 
Moreover, the probable benefit to mental life is strongly 
suggested. 

But holistic health includes the physical, the mental, and the 
spiritual. The realization of one’s potentials for spiritual growth 
depends on clarity of consciousness and a sharpened sense of 
self-awareness. Perhaps the most intriguing thesis that emerges 
from this book is that in addition to causing disease, the modern 
meat-based diet might dull one’s awareness, limit one’s capacity 
for creativity, and interfere with one’s progress in the direction of 
personal evolution. Taken as a whole, the book firmly reinforces 
the age-old conviction that clarity and awareness are promoted 
by a vegetarian diet. If humankind is to evolve to its next step, 
the dimension of personal spiritual growth must be deep- 
ened and reinforced and a major means to this end may just 
turn out to be the transition to a vegetarian diet. 


Dr. Patrick C. Pietroni, FRCGP, MRCP, DCH 
Senior Lecturer in General Practice, St. Mary’s 
Hospital Medical School; Chair, British Holistic 
Medical Association 


PREFACE 


In nearly twenty years of working with vegetarian patients and 
teaching them nutrition, I have come to be familiar with the 
questions most asked on the subject. When I set out to write this 
book, it was my purpose to provide a brief guide that would 
address these questions in a simple and straightforward way. But 
as 1 began a systematic survey of the scientific literature on 
vegetarianism, I came to realize that it had become much more 
extensive than I had thought. 

Just in the last decade, a massive amount of evidence has 
accumulated which collectively provides an argument for the 
importance of moving toward a vegetarian diet—an argument so 
forceful as to compel the individual to modify his eating habits, 
and of proportions sufficient to mandate major changes in official 
attitudes and policies. With this in mind, I began to see the book as 
an opportunity to pull together and present as muchas possible of 
this research so that its far-reaching implications might become 
more évident and more widely recognized. I hope that I have been 
able, at least to a modest extent, to accomplish this end. 

As 1 reviewed and researched the literature, another basic 
point was repeatedly reinforced: dropping meat isn’t enough. 
While the potential benefits of a vegetarian diet are profoundly 
impressive, the problems that can arise from doing it wrong are 
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equally so. Zinc deficiency, for example, is a problem that may be 
considerably more widespread among vegetarians than is gener- 
ally appreciated, and it deserves special attention, as do a number 
of other issues, such as that of iron or vitamin D. The book is 
intended to present the information most relevant to helping the 
reader move toward a vegetarian diet safely and wisely. 

The format of the book also calls for a word of explanation. 
It’s a common observation that most people make the transition 
to vegetarianism by way of a series of fairly predictable steps, 
dropping red meat first, poultry later, and eventually (sometimes) 
fish. The book is arranged to correspond to those steps in order to 
make it as convenient and usable as possible. At each step or phase 
the data that support the elimination of the food in question are 
first considered, and then the issues that arise as a result of 
dropping it are discussed, for example, how to get enough iron 
after red meat is stopped. 

The parts of the book that bring to light certain little-known 
aspects of meat and poultry production, though entirely accurate, 
may be so shocking as to seem almost intentionally sensational. 
They have been included unabridged, however, because in many 
cases such facts must be thoroughly appreciated before one will 
feel justified in investing the considerable time and energy 
necessary to make fundamental changes in how he eats. Dietary 
habits are often deeply ingrained—especially those that have 
extended over generations and that may have become closely 
involved with family or ethnic identity. 

It is hoped that the critique of meat and poultry detailed in the 
book will not preoccupy the reader nor distract him from the 
experience of optimism and excitement that can otherwise result 
from discovering the improved health, the increased sense of well- 
being, and the enhanced clarity of mind that follow the shift 
toward a well-balanced vegetarian diet. With more individuals 
enjoying such rewards, and with the weight of evidence so 
obviously supporting such dietary change, it seems inevitable that 
interest in it will spread. What awaits the reader is, | suspect, not 
only personal benefit but also the growing conviction that 
vegetarianism Is likely to be the diet of the future—a logical next 
step in humankind’s perennial search for a better way of living 
and being. 
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WHY VEGETARIAN 
... AND HOW 


As recently as the early 1960s, diets without meat were con- 
sidered the domain of the eccentric, the bizarre, or the deranged. 
But now, ideas are changing rapidly. In recent years “vegetarian” 
has become a household word. Flight attendants on airlines 
routinely handle requests for vegetarian meals, and restaurants 
having any interest at all in appearing up-to-date must have 
vegetarian alternatives listed on their menus. Food sections in 
major newspapers carry frequent articles on meatless recipes, 
while cookbooks catering to vegetarians are selling briskly. Ac- 
cording to a poll, in 1985 over six million Americans called 
themselves vegetarians. A popular news magazine terms vege- 
tarianism “very much middle-class mainstream.” 

Why all the commotion about an idea that is anything but 
new? A recent survey by the United States Department of Agri- 
culture found that two thirds of households had made changes in 
their diets “for reasons of health or nutrition,” and that households 
with higher educational levels were more likely to change their 
diets. The changes reported included a decrease in beef and pork 
and an increase in vegetables. In fact, Americans are eating 11% 
more vegetables and 7% more fruits than five years ago. 

There’s a new trend afoot today in attitudes toward diet. It 
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involves making choices consciously rather than following ethnic 
or cultural traditions blindly. Up to now, the dietary habits of most 
people in the world have been largely shaped by imitating family 
patterns of eating. Attitudes toward food were deeply ingrained 
and often resistant to change. 

By contrast, today’s revolution in ideas about diet involves a 
growing awareness of the relationship between how one eats, on 
the one hand, and one’s health and well-being, on the other. There 
is an increasing effort to make informed decisions and to base 
dietary practices on reason and good sense, rather than on 
emotion or past conditioning. This provides an unprecedented 
opportunity for improving health. A sense of that potential seems 
to fill the air, bringing optimism, enthusiasm, and the creative 
energy needed to examine old habits and to make constructive 
changes. 

Vegetarianism no longer smacks of penance or self-denial. It is 
definitely upbeat. Meatless meals are seen as part of an active, 
exuberant lifestyle—one that is both youthful and responsible. 


Vegetarianism and Social Awareness 


Vegetarianism is also advocated by those concerned with the 
economic pressure of feeding the world’s burgeoning population. 
From the perspective of land use and the efficiency of agriculture, 
producing meat is much more expensive than producing vegetable 
foods. A beef cow must be fed 21 pounds of plant protein in order 
to produce | pound of animal protein for human consumption. 
Fully one half of all the agricultural land in use in the United States 
is planted with feed crops, most of which are used to produce 
meat.!' Our livestock consumes 10 times the amount of grain we eat 
ourselves.2 

This means that a great deal of protein is wasted by feeding it 
to animals and then eating them, rather than using the plant food 
directly. Though this same pattern is common in many of the 
developed countries of the world, the United States is the most 
extreme example. It has been estimated that with what we waste in 
our country alone, through meat consumption, 90% of the protein 
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deficit for the entire world could be met. If meat were dropped 
from the diets of the U.S. and a few other countries, everyone on 
earth could eat well. 

These figures are based on grain consumption, and grain is not 
even the most efficient use of land for protein production. Though 
an acre of cereals can produce 5 times as much protein as an acre 
devoted to livestock, legumes (beans and peas) can produce 10 
times as much. Leafy vegetables will yield even more. Spinach, for 
example, will provide more than 25 times as much protein from an 
acre of land as will beef. 

, Such facts have made it clear that feeding the hungry people of 
the earth not only is feasible but could be greatly facilitated by a 
change of dietary habits among the meat-eaters of the developed 
countries. As the population of the world soars, the ration of 
arable land per person drops. In some areas the situation is critical. 
A commission of the National Academy of Sciences concluded 
that in order to survive, we must learn to rely more on plants and 
less on meat for our nourishment.3 

There are other reasons, too, for the vegetarian alternative. 
Many people find it unappealing or morally objectionable to eat 
flesh foods because to do so necessitates killing animals. Although 
decisions about diet based on concerns for health or the global 
economy are part of a new consciousness, there have long been 
those opposed to taking the lives of animals to secure food, and the 
list of “ethical vegetarians” is lengthy. Some of history’s most 
outstanding figures have been vegetarians, many for reasons of 
avoiding the slaughter of animals. They include Leo Tolstoy, H. G. 
Wells, Albert Einstein, George Bernard Shaw, Albert Schweitzer, 
Mahatma Gandhi, Henry David Thoreau, Ralph Waldo Emer- 
son, Richard Wagner, Charles Darwin, Benjamin Franklin, 
Voltaire, Sir Isaac Newton, Leonardo da Vinci, William Shake- 
speare, and, inearly Rome and Greece, Virgil, Horace, Plato, and 
Pythagoras. 

Of course vegetarianism has also been the rule rather than the 
exception among the world’s great spiritual teachers. Buddha is 
the preeminent example; some scholars of early Christianity claim 
that Jesus also was explicitly vegetarian.4 Verses in both the 
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Old and New Testaments of the Bible as well as passages in the 
K oran and various sacred scriptures of the Hindus? warn against 
consuming flesh foods. Nevertheless, over the centuries, vege- 
tarianism for moral reasons has been regarded, by and large, as 
extreme and ill-advised. 

Among the population masses of the countries of the West a 
meatless diet has historically been considered to be risky business 
from the point of view of health. If one stopped at all to wonder 
how the George Bernard Shaws of the world managed to survive 
On a vegetarian diet, one probably concluded that they ate a bit of 
meat on the sly—enough to stay alive, anyhow. It was widely 
believed that a diet without meat was inadequate to supply one’s 
basic needs. But it is probably this idea about vegetarianism that 
has changed most dramatically. In fact, the most popular and 
appealing argument for a vegetarian diet today has to do with its 
health benefits. For that reason we shall explore in depth the 
impact a vegetarian diet has on health and disease. 


THE VEGETARIAN DIET AND HEALTH 


It has been only a decade or two since the scientific community 
began to consider the possibility that a vegetarian diet could be as 
healthful as one that contains meat. The earliest hint of such a 
change in attitude came in the early 1950s when a group of 
nutritionists at Harvard published the first systematic study in this 
country on vegetarianism. Since at the time Seventh-Day Ad- 
ventists constituted one of the few populations that followed a 
vegetarian diet with any consistency, a group of them was used as 
subjects. All had been vegetarian for a minimum of five years. 
About half were adolescents and pregnant women; they were 
included because their nutritional requirements are high and an 
inadequate diet could be expected to produce signs of deficiency in 
them most quickly. Dietary histories were used to compute 
nutrient intakes, and all subjects underwent a thorough physical 
examination including a careful measurement of height, weight, 
and blood pressure. Laboratory tests for anemia, cholesterol, and 
blood proteins were done.** The pregnant women were followed 
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through delivery so that data on their infants could be collected. 

On all counts the vegetarians were normal. In fact, their blood 
cholesterol levels were better than those of meat-eaters, and an 
analysis of their dietary histories showed their intake of vitamins 
and other essential nutrients to be quite adequate. 

These results were different from what had been expected. 
Those who felt confident about the value of meat in the diet 
suggested that perhaps the Seventh-Day Adventists were healthy 
because they didn’t smoke or drink. Certainly there was no rush to 
embrace vegetarianism. It had long been a part of nutritional 
orthodoxy that good-quality protein could come only from meat. 
Vegetable proteins were “incomplete”—not adequate for sustain- 
ing life. Experiments using diets based on individual vegetable 
foods tended to support this thinking. 

A giant step forward came, however, with the publication in 
1971 ofa little book.called Diet for a Small Planet, which brought 
to the public’s attention a simple nutritional fact that had been 
largely overlooked. Written by someone who was neither nutri- 
tionist nor laboratory scientist, it pointed out that vegetable foods 
taken in the proper combinations could supply protein of a quality 
equal to that of meat. This was not a maneuver that required 
strange dietary practices. As it turned out, such combinations of 
vegetable foods had been, and still are, staples for many people 
around the world who eat little meat, and provide the basic protein 
in their diets. 

Nevertheless, with this key concept more widely acknowl- 
edged, moving toward a vegetarian diet seemed safer, and as 
vegetarians began to appear on the scene in greater numbers and 
were available to study, scientific articles validating the adequacy 
of a vegetarian diet emerged.%"!' In fact, as the data accumulated, 
it became increasingly evident that not only is a vegetarian diet 
adequate, but in many respects it is more conducive to good health 
than the usual diet consumed by Americans. Does this mean 
vegetarians are healthier? Actually, the more statistics pile up, the 
more it looks as though that may be the case. As vegetarians are 
studied with increasing frequency and thoroughness, they are 
found to be less prone to a number of those diseases that are most 
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serious and prevalent today. 

Much of the rest of this book will be devoted to looking at 
specific aspects of the vegetarian diet, and how each of these 
provides protection against various disorders. For example, we 
will examine the mineral content of vegetable foods and how tt 
affects the incidence of osteoporosis. We will also discuss in some 
detail which types of fiber can decrease blood cholesterol levels. 
But at this point it might provide a helpful orientation for the 
reader if we step back fora moment and survey the field as a whole, 
to get a general overview of the effects on health and disease that 
have been correlated with a meat-free diet. In the next chapter we 
will cover some of the same territory again, in an attempt to define 
more precisely what it is in the vegetarian diet that is responsible 
for each of these benefits. 


Heart Disease 


An impressive example of the benefits of a vegetarian diet is its 
effect on coronary heart disease. Any measure that can help to 
prevent this disease deserves attention, since heart disease may 
well be the greatest health problem in America today. It is re- 
sponsible for more than 550,000 deaths each year in this country. !2 
In addition, there are more than 5.4 million Americans whose 


Percentage of All Deaths in the U.S. Due to Coronary H 
Disease (CHD) in 1985 = 


Source: National Heart-Lung Institute. "2 
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lives are limited by the symptoms of heart disease, and there are 
large numbers of others with the disease who are as yet un- 
diagnosed. It has been estimated that coronary heart disease costs 
the U.S. more than $60 billion annually. 

Vegetarians have lower levels of certain risk factors for heart 
disease, such as total serum cholesterol, 3-2! triglycerides,!°~2! and 
low-density lipoproteins. !617,20-22,9.1 An improvement in risk 
factors should mean less heart disease. As early as 1961 one 
physician was bold enough to write in the Journal of the American 
Medical Association that “97% of coronary occlusions [the usual 
heart attacks] could be prevented by a vegetarian diet.” At that 
time there was little evidence to back up sucha statement, but over 
the years a number of research papers have been published that put 
this claim on an increasingly solid foundation in fact. Some of 
them have looked directly at heart disease in vegetarians and 
found it to be decreased, !5+20»23-25 while others provide supporting 
data;26-29 

One recently completed study of 25,000 Californians carried 
Out over a 20-year period showed that meat consumption was 
associated with a higher incidence of fatal heart attacks in both 
men and women. Elaborate statistical analyses indicated that these 
effects were not due to differences in exercise habits between the 
vegetarians and those who were not vegetarian, nor were they 
due to differences in tobacco use, obesity, or the consumption of 
other foods besides meat and poultry. The results suggest a 
dose-response relationship between meat consumption and heart 
disease: the more meat eaten, the more heart disease. The dif- 
ference was most pronounced in men of middle age. For men 45 to 
64, there were more than three times as many fatal heart attacks in 
those who ate meat and poultry than there were in those who were 
vegetarian.5 

The beneficial effects on the health of the heart alone should be 
enough to motivate many people to embark on the transition to 
vegetarianism, since heart disease, despite some recent decrease in 
frequency, is still the number one cause of death in America. Of 
course, one should not conclude that heart disease is due solely to 
diet. or that dietary change alone can prevent it totally. Many 


10 Transition to Vegetarianism 


Rate of Fatal Heart Attacks in Vegetarians and Meat-Eaters 
(Men, Ages 45 to 64) 


Source: Snowdon, Phillips, & Fraser: Meat Consumption.* 


other factors have been conclusively shown to contribute to its 
development, foremost among them cigarette smoking, lack of 
proper exercise, and high blood pressure. 

But it now seems likely that diet can also play a role in the 
prevention or improvement of high blood pressure. This con- 
clusion emerges from a variety of studies that have looked at the 
relationship between vegetarianism and blood pressure from a 
number of different angles. For example, vegetarians have re- 
peatedly been found to have lower blood pressures than those who 
eat meat,'* though this difference is probably less dramatic for 
those who use milk and eggs,30-32 and adding meat to the diets of 
vegetarians raises their blood pressure.!3 Vegetarians also develop 
abnormally high blood pressure (hypertension) much less often 
than meat-eaters: only 2% of vegetarians, compared with 26% of 
nonvegetarians in one study.33 Moreover, putting meat-eaters who 
are hypertensive ona vegetarian diet—even when the diet contains 
milk and eggs, and salt intake is not reduced—still results in a 
small but significant decrease in blood pressure.34 And finally, 
diets that are essentially vegetarian have been the basis of a 
number of treatment programs designed to treat hypertension or 
reverse coronary heart disease.35~37 

Both in terms of its direct effects on heart disease and the 
indirect benefits that follow reduction in blood pressure, the 


Why Vegetarian...andHow 11 


vegetarian diet seems to hold great promise as a major weapon in 
the battle against death and disability from cardiovascular disease. 


Cancer 


Not far behind heart disease, and gaining ground, is cancer. 
Cancer, like heart disease (or, for that matter, almost any other 
disease), probably results from a variety of causal factors acting in 
concert, but it has been estimated that the portion of total cancer in 
the United States that is significantly related to diet is 60% for 
women and 40% for men.3* There is a growing consensus that 
cancer rates are lower in vegetarians, especially cancer of the 
breast and colon,*9-40 which are among the most common forms of 
cancer in the United States. In fact, until quite recently, colon 
cancer, which is almost unknown in those who eat a healthful 
vegetarian diet, was the most common malignancy in this country. 
Though recently surpassed in frequency by lung cancer, which 1s 
closely tied to smoking, colon cancer remains a major cause of 
death. 

Several excellent research studies have found cancer of the 
colon to be positively correlated with foods of animal origin.4'~* 
For example, in Argentina and Uruguay, where meat consump- 
tion is higher than it is in the rest of South America, colon cancer iS 
more prevalent.*? Evidence suggests that a vegetarian diet prob- 
ably helps to prevent this disease*? as well as cancer of the breast.*° 

Cancer of the prostate is less frequent in those whose diets are 
lower in fats and protein and richer in vegetables,‘” both of which 
are true of vegetarians. It is encouraging to think that the incidence 
of these three diseases, which together make up a large portion of 
the cancer occurring in the United States today, could be 
significantly reduced by the transition to a vegetarian diet. 


Other Diseases 


Diabetes, another major health problem, is also less frequent 
in those who consume diets that emphasize rice, beans, and 
vegetables, the basic components of a vegetarian diet.4* Moreover, 
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a largely vegetarian diet has produced surprising improvements in 
many diabetics,*°»49 especially in those with the milder adult-onset 
form of the disease. Sucha diet has also been helpful for those who 
have other problems with blood sugar regulation, such as hypo- 
glycemia.*0"52 

Vegetarians also have a lower incidence of a number of other 
common and troublesome diseases, such as osteoporosis>#»54 (see 
Phase 2), diverticulosis and diverticulitis,55»5° gallstones>* >’ and 
even constipation.* What’s more, most of the data available 
indicate that vegetarians tend to be slimmer and closer to desirable 
weights than nonvegetarians.!!>+2!55%.59 This is important, since 
obesity is an established risk factor for both heart disease and some 
forms of cancer®-6! as well as being a common cause for concern in 
and of itself. 

To sum up, it is beginning to appear that a vegetarian diet 
holds the potential for preventing disease on a scale that is far 
beyond what one might have imagined. Why would this be so? As 
research in the area becomes more sophisticated, it is clear that 
there are many facets to this question. As we shall see in 
subsequent sections of this book, a well-balanced, largely vege- 
tarian diet, rich in whole grains, beans, vegetables, and fruits, 
corrects a number of serious defects in the current American diet. 


What Is a Good Diet? 


A good diet must include adequate protein for building tissues 
and other body components and an adequate intake of fuel to 
supply the energy needed to run the metabolic machinery. Either 
carbohydrate or fat can be burned, but all evidence suggests that 
carbohydrate is preferable for the bulk of energy needs and that 
simple carbohydrate (sugar) should comprise only a small portion 
of this. Probably very little fat is needed as long as what is present 
is of good quality. 

The ratio of protein to carbohydrate should be close to | to 10. 
The amount of fuel needed will depend on how active one is, but 
the average person will do quite well on 1,800 to 2,500 calories. 

A wide array of micronutrients, those needed in only very 
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small amounts, are also required in the diet. These are vitamins 
and minerals, and are the nuts and bolts used in setting up the 
metabolic machinery that can’t be manufactured inside the body. 

Of course, unless we are consuming an experimental dict, we 
are unlikely to pile our plates with servings of carbohydrate, fat, 
protein, or vitamins. We eat plant and animal products, and for 
the most part these contain an assortment of proteins, carbo- 
hydrates, and micronutrients. Most plant foods also contain fiber, 
which though not generally digested or absorbed is nevertheless 
important in the diet. 

Nutritional requirements can therefore be described in two 
basic ways: in terms of individual nutrients—protein, carbohy- 
drate, or vitamins, for example—or in terms of intact common 
foods—such as meat, grains, green and yellow vegetables, or dairy 
products. Talking about dietary requirements in terms of foods is 
more practical and commonsensical, but analysis of nutrients can 
reveal excesses or deficiencies that may have been overlooked and 
that may have serious consequences. 

The typical American diet is extraordinarily high in fats and 
oils, due to the heavy use of meat, poultry, fish, cheese, frying oils, 
salad dressing, mayonnaise, pastries, and snack foods. Sugar and 
salt intake is quite high. The average American in 1900 took twice’ 
as much complex carbohydrate (starch) from foods such as grains 
and vegetables as he did sugar; now that ratio has been reversed: 
sugars exceed starches two to one. It is well recognized now that 
such large amounts of sugar can disturb glucose metabolism, 
elevate blood fats, and place added stress on metabolic systems. 
Borderline or inadequate intakes of several vitamins and minerals 
are common."-? As shall be explained in some detail in the 
remainder of this book, the vegetarian diet helps to correct a 
number of these problems.*? It provides less fat, more complex 
carbohydrate, and a more optimal quota of vitamins and minerals. 
A vegetarian diet also furnishes a generous supply of fiber—one of 
its major advantages over a typical American meat-based diet. 
Current intakes of fiber are quite low, while the intake of food 
additives and chemicals from the environment is high. As we are 
about to see, this is not a happy combination. 
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Environmental Toxins and the Vegetarian Diet 


Plants are the basis of all human nutrition. Meat is second- 
hand, in a sense: it is formed as a result of animals consuming 
plants. Next in this chain are those who eat meat, such as 
carnivorous mammals or birds of prey. Environmental toxins are 
progressively concentrated as one moves up the food chain. 

This happens because animals eating contaminated plants 
gradually accumulate the toxic materials contained in the plants. 
By using animals for food, the carnivores who are next up in this 
sequence find themselves ona diet that contains higher levels of the 
toxic substances, and as these carnivores accumulate what is 
present in their prey, concentrations in their tissues gradually rise 
well above those of the animals they eat. 

For example, hawks and eagles that live on the flesh of small 
animals have suffered a reduction in numbers because their eggs 
would not hatch. This is thought to be due to pesticide residues in 
the egg.® An animal eating a carnivore, being another step further 
up on the food chain, would be in danger of developing even higher 
levels of poison in its body. It’s perhaps for this reason that 
humans have usually avoided using flesh-eating birds or animals 
as a source of food. This provides some protection against the 
intake of toxic substances—man-made or naturally occurring— 
that can accumulate in food chains. 

A meat-free diet is even more protective, because eating a 
predominantly vegetarian diet allows one to eat still lower on the 
food chain. This is of particular significance if one is concerned 
about toxic chemicals such as pesticides that may be taken in 
through the diet. 

Pesticides have been used extensively in homes and factories, 
but because current agricultural practices rely heavily on the use of 
insecticides and herbicides, their presence in food supplies has 
been a matter of special concern. Rachel Carson first called 
attention to the problem in 1962 in her book Silent Spring. Yet the 
use of agricultural pesticides in the United States has increased 
from 200,000 pounds per year in the 1950s to 1.1 billion pounds 
today. Fortunately, according to a recent news report, less than 2% 
of plant foods tested are above the suggested tolerance levels for 
residues. Animal foods, on the other hand, reflect their position 
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on the food chain and their tendency to concentrate chemicals 
from the plants or animals they eat: pesticide levels in them are 
considerably higher (see figure below). 


DDT and DDT Derivatives as an Example of Pesticide 
Residues in Common Canadian Foods 
Values given in micrograms per 100 grams. 


Source: Coffin & McKinley: Sources of Pesticide Residues.” 


Insecticides are of two major classes: chlorinated hydro- 
carbons, typified by DDT, and organophosphates, which have 
been used as nerve poisons in chemical warfare and which have 
been marketed recently under such names as malathion. 

DDT, like the other chemicals in its class, is a relatively stable 
compound, so it persists for quite a long time. After crops are 
sprayed with it, it will turn up in the soil or food supplies years 
later. DDT and the other chlorinated hydrocarbon pesticides had 
been discontinued or severely restricted by the end of the 1970s. 
Though they have now been replaced by less persistent chemicals 
that do not tend to accumulate in the environment, residues of 
them still turn up. Since they are fat soluble, they are especially 
high in foods containing animal fats. Yet studies do show that their 
levels are decreasing, and over a period of years they should slowly 
disappear from our food supplies.*’ The newer organophosphates 
such as malathion, shorter-lived but perhaps more toxic, have 
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been found in vegetable oils and in oranges and apples, but levels 
have been well within the limits of what is considered safe.°’ 

More troublesome in a way than the pesticides are the 
notorious PCBs and PBBs— industrial chemicals that have es- 
caped into the environment. They are not biodegradable at all and 
are therefore even more persistent than DDT, tending to float 
about in the air, water, and food supply indefinitely. Moreover, 
they are toxic at considerably lower doses than DDT. 

The United States Food and Drug Administration set a 
maximum permissible PCB level of five parts per million in fish. 
But breastmilk of mothers living in industrial areas has commonly 
shown levels this high and higher.** Like DDT and other similar 
compounds, PCBs accumulate in food chains, so there is concern 
about their cumulative toxicity. Exposure to high doses has led to 
an increased rate of liver cancer,®? but experts feel that at the levels 
usually present PCBs do not in and of themselves make a major 
contribution to the incidence of cancer in the population at large. 
There remains, nevertheless, the possibility that they might act 
synergistically with other cancer-causing agents and thereby 
increase risk.7° 

PBBs (polybrominated biphenyls)are similar compounds that 
came dramatically into the news as a result of the “Firemaster 
incident” in Michigan in 1973. A truck driver accidentally delivered 
to a manufacturer of animal feeds 2,000 pounds of a fire retardant 
based on PBBs, instead of the expected magnesium supplement. 
The fire retardant containing the toxic chemical was added to the 
feed and distributed to hundreds of farms in Michigan. Asa result, 
thousands of animals died and there have been disturbing levels of 
PBBs in the Michigan food supplies for some years. Fortunately 
the Firemaster disaster was a local one, and, unlike PCBs, PBBs 
are not widespread environmental contaminants. 

Other environmental toxins of concern that find their way into 
the food supply are those that are present primarily in meat, such 
as DES, which will be discussed in the next chapter, and the heavy 
metals, such as lead and mercury. Mercury is a problem restricted 
primarily to fish and will be dealt with later, but lead is much more 
pervasive, and lead poisoning is thought to be quite common. This 
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is especially true in inner cities, where automobile exhaust fumes 
from leaded gasoline are concentrated. In American cities, one of 
every four children is thought to be suffering from lead toxicity.7! 
Affecting preferentially the nervous system, lead causes emotional 
and behavioral problems, and eventually brain damage. 

Because of the widespread distribution of lead in the en- 
vironment that has occurred in modern times, lead is found at 
varying levels in the food supply. It accumulates in bone and as a 
rule is highest in animal foods that may contain some bone 
fragments, such as hamburger. However, shellfish taken from 
polluted waters have on occasion been found to have extremely 
high levels.7? Plant foods generally have little, though wild greens 
gathered along busy highways may have dangerous levels of lead 
picked up from automobile exhaust. 


Fiber and the Removal of Toxic Substances 


With so many notes of alarm sounded by the news media 
about environmental toxins, it is easy to lose one’s perspective on 
the matter. Actually, as we have seen, there are a number of 
frequently mentioned substances that at the present time pose no 
widespread or serious threat. Those that are still of considerable 
concern are primarily PCBs, lead, and mercury. A vegetarian diet 
may offer significant protection from all of them. 

A diet made up predominantly of plant foods not only 
decreases one’s intake of many toxic substances, because it entails 
eating low on the food chain, but may be protective in another 
way, too: research suggests that fiber, the undigested component 
of plant foods, may absorb and carry out of the body a variety of 
chemicals, drugs, and food additives that would otherwise be 
absorbed. Young rats fed a toxic dose of red dye and a low-fiber 
diet stopped growing and died within two weeks. Various com- 
binations of nutritional supplements didn’t help. But when leafy 
plant foods were added to the diet, the toxic effects were 
counteracted.73 

It would appear that some toxic substances in food can be held 
to a large extent by the plant fiber and carried out with the stool. 
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Which toxic substance is absorbed probably depends on the 
particular fiber constituents present in the plant (see pp. 194-201). 
This protective effect appears to be absent when the same 
chemicals are present ina highly refined diet, such as one made up 
predominantly of animal foods, white flour, sugar, fats, and oils. A 
vegetarian diet, rich in vegetables, fruits, grains, and beans and 
containing a variety of fiber types, should provide maximal 
protection. It has been shown, for example, that the pesticide level 
in the milk of nursing mothers was lower in those who were 
vegetarian. ”4 

Moreover, a diet rich in high-fiber fruits, vegetables, grains, 
and beans also has a beneficial effect on the condition and 


Averaged Levels of Pesticides and PCBs in Milk from 
Nursing Mothers with Different Diets 


Source: Noren: Levels of Organochlorine Contaminants.” "2 
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functioning of the gastrointestinal tract, as well as having the 
numerous other positive effects that will be described in more 
detail in later chapters of this book. For all these reasons, as long 
as the diet is properly designed so that deficiencies don’t develop, 
the effects of a largely vegetarian diet should add up to significant 
improvements in health. 


BEYOND HEALTH: STRENGTH, ENDURANCE, 
AND CLARITY OF CONSCIOUSNESS 


There is a growing awareness that building health not only 
prevents untold suffering and expense but also has its more 
positive side: being healthy feels better and permits one to do 
more, to be more active, and to enjoy life more fully. In order to 
contribute to the development of health of this sort, an optimal 
diet should not only prevent disease, it should increase one’s 
strength and stamina. 

Although today one might think of vegetarians as lean, light, 
and airy—even energetic, after a fashion—they’re apt to be 
considered a bit wanting in the area of strength and endurance. 
One who wishes to be strong eats meat—or at least that’s our 
collective image. The training tables of football teams groan under 
the weight of beef roasts and pork chops. To feed them otherwise 
would be courting defeat, right? 

Wrong. Perhaps one of the best-kept secrets in the area of 
athletics is the surprising effects of a vegetarian diet on perfor- 
mance. Just after the turn of the century, experiments done in 
Europe and later confirmed in America produced results in exact 
contradiction to popular notions about athletic prowess and 
diet.’?> The American studies, done at Yale in 1907, pitted meat- 
eaters against vegetarians in a deep knee bending contest. Only one 
of the meat-eaters could reach the | ,000 mark, whereas six of those 
on the largely vegetarian diet were able to do so. In fact, two of the 
six vegetarians managed 2,000 repetitions each.’° A few similar 
tests have been done in recent decades looking at the more 
immediate effects of diet on endurance. In 1968 a Danish 
researcher found that for men on an average mixed diet, shifting to 
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meat, milk, and eggs for three days cut endurance in half, whereas 
a purely vegetarian diet increased it by 50%.” 

Although disappointingly little research has been done to 
follow up on these landmark studies, records set by vegetarian 
athletes are far out of proportion to their numbers. In 1956, a 
17-year-old swimmer named Murray Rose became the world’s 
youngest Olympic triple gold medal winner. He came back in 1960 
to win further gold and silver medals, retaining his 400 meter title 
and becoming the first Olympic swimmer ever to do so. Later, he 
broke his own records and is considered one of the greatest 
swimmers of all time. He was a vegetarian.’ Other famous 
swimmers such as Johnny Weismuller, of Tarzan fame, have set 
multiple world records after following a vegetarian diet. 

Not only swimmers, but vegetarian football players, basket- 
ball players, and even weight lifters have had distinguished 
careers.7%»*9 In the East these facts are not considered surprising. 
Observations of nature provide clues to the effects of diet. In the 
classic fight between the elephant and the lion, the elephant always 
prevails. Though more aggressive and ferocious, the carnivorous 
lion lacks both the strength and the endurance of the vegetarian 
elephant. Long after the lion collapses in exhaustion the elephant 
stands alert and ready to continue. ’ 

A well-designed vegetarian diet not only increases strength 
and endurance, it also has been felt to clear the head. Many 
persons have spontaneously observed that a progressive decrease 
of meat in their diet has led to a greater clarity of consciousness. 
They value the relative alertness, calmness, and sense of equa- 
nimity that seem to accompany a meat-free diet. So far, little 
research has been done to explore such subjective observations. 
Nevertheless, it is intriguing to note that for millennia the 
elimination of meat has been an important facet of many great 
spiritual traditions. It is almost a universal teaching that elimi- 
nating meat from the diet leads to a greater capacity for prayer, 
meditation, and self-awareness. 

There is, moreover, a close correlation between cultivating 
health and expanding and sharpening awareness. The two pursuits 
go hand in hand because they work together so synergistically. A 
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healthier person is better able to be calm and alert because he’s less 
distracted by illnesses and discomforts. A person who cultivates 
alertness and awareness is better able to understand his body, 
regulate it, and increase his level of health. 


THE TRANSITION PLAN 


Regardless of whether the reader still eats meat on a regular 
basis or has already taken steps toward eliminating it, an 
important question arises at this point: How can we go about 
making such a change wisely? That is one of the major issues this 
book will address. 

The successful cultivation of better health and increased 
awareness always occurs in a gradual manner, which is an im- 
portant point to remember in making dietary modifications. This 
book is entitled Transition to Vegetarianism, and advisedly so. 
Shifting froma primarily meat diet to one that is mostly vegetarian 
is a drastic move. It should be made in a slow, gradual fashion. 

A sudden change in the diet can be experienced as a disabling 
shock. Such jolts might produce dramatic effects, but on the whole 
they are undesirable: violent action produces a violent reaction. 
The body needs time to regear itself to deal with a different food 
supply. When the shift in diet is too abrupt, constructive adapta- 
tion is not possible. 

This concept has become current in the area of stress research. 
Any organism can deal with change comfortably as long as it is ofa 
certain magnitude. Past that limit, however, the inducement to 
change is no longer responded to positively, with a comfortable 
and appropriate adaptation. Instead, it becomes a cause for alarm. 
The autonomic nervous system, for example, is aroused to prepare 
for emergency action. The physiological events that ensue are 
those normally designed to deal with a threat to the organism’s 
integrity and survival. When such a stress reaction follows an 
abrupt shift in diet, the benefits that might otherwise accrue froma 
potentially helpful change will be obscured by sudden and drastic 
disruptions of function. 
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You Are How You Eat, Too 


Not only are such reactions physical, they can be psychological 
as well. There is a close correspondence between habits of diet and 
habits of mind and body. Eating in a certain fashion sustains the 
mental, emotional, and physiological patterns that are character- 
istic of us. How much one eats, for example, affects one’s mood 
and alertness. Even modest overeating (which is far from un- 
common) creates a certain dulling or sedative effect. When this 
becomes habitual, one comes to organize one’s activities, relation- 
ships, and expectations around it. A mild degree of after-dinner 
stupor, prevented from degenerating into frank sleep by a timely 
cup of coffee, may come to be counted on as an antidote to the 
pressures of a busy day. To discontinue such habits abruptly is to 
create a sense of uncertainty and often anxiety. 

Entire complexes of such habits—overeating, the excessive use 
of fats and oils from rich and fried foods and from large portions of 
high-fat meats, and the consumption of large quantities of sugar, 
along with the custom of taking alcoholic beverages, tobacco, and 
caffeine to magnify or counteract the effects of the diet—all have a 
powerful impact on the functioning of both body and mind. The 
regular, recurrent, and eventually characteristic modes of func- 
tioning that develop in conjunction with these dietary patterns are 
what psychologists call personality. 

One psychiatrist, who became deeply involved with holistic 
therapies and increasingly convinced of the importance of diet, 
found himself frustrated by his unsuccessful attempts to induce his 
patients to alter their diets. He complained to colleagues, “Chang- 
ing a patient’s diet is as difficult as changing his character 
structure!” The truth is, changing diet is changing character 
structure, or at least, the two must proceed together. As dietary 
habits are altered, related mental and emotional issues must be 
worked through, step by step. 

Each change has the effect of disrupting one’s modus operandi 
to some extent. If such changes are made very gradually, one is 
able to modify one’s habits of behavior, thought, and emotion to 
correspond. The result can be a positive and gratifying evolution 
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of the total person, supported by (though not totally a result of) 
dietary change. 

But if dietary change is too abrupt, it won't “take,” the 
necessary psychological adjustments cannot be managed. Then 
the effect is experienced as disturbing or even destructive. The diet 
becomes a “foreign body” in one’s existence—a discordance that 
can be tolerated only toa point, and that then must be cast out and 
discontinued. 

It is for this reason that many persons who attempt dietary 
improvement and move too quickly find themselves unable to 
adapt. They give up, go back to their prior diets, and conclude that 
the new diet just doesn’t suit them. It has long been observed that 
those who make a successful transition to vegetarianism do it 
gradually, over a period of time. It’s usually a stepwise process and 
seems most often to take place in several distinct stages. 

Initially, there is the elimination of red meat. This commonly 
involves the gradual reduction of first beef and pork, and later 
other mammalian muscle meats such as veal and lamb. The next 
phase ordinarily entails the elimination of poultry. After that, fish 
and other seafoods may be reduced or eliminated, or they may be 
retained while the intake of dairy foods and eggs is lowered. Some 
people may take quite a long time in the first phase, others may 
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take many months or even years in the second and third. Those 
who have made the transition most successfully have remained at 
each phase until they felt comfortable with it and no longer felt 
that it was unnatural or that it was a strain. 

This series of steps is not something artificial, imposed 
mechanically by physicians or nutritionists. Rather, it is a pattern 
that has frequently emerged in widely different settings and in very 
different people as a result of their own personal exploration and 
through their own processes of trial and error. It is tempting to 
wonder why it is that this particular sequence is so common. When 
one asks those who have followed it, they usually respond that they 
first eliminated what seemed to be most heavy and difficult to 
digest and caused the most problems. After adjusting to that, they 
then eliminated the food that seemed to be the next most 
objectionable. 

Interestingly enough, the stepwise elimination of first red 
meat, then poultry, and finally fish corresponds to the elimination 
from the diet of the more evolved animals first. This is certainly a 
logical progression if one is becoming a vegetarian on a moral or 
ethical basis. The same pattern, however, has been observed in 
those people who wished to make the transition strictly for health 
reasons. 


Replacing What’s Dropped and Upgrading What’s Not 


But there is more to a successful transition than merely 
eliminating animal foods. At each step, as one category of foods is 
dropped other critical items should be added, so as both to 
maintain and improve the nutritional value of the diet. During 
Phase I the amount of sugar should be reduced; many people 
report that sugar increases the craving for meat, and vice versa. 
One should begin to experiment with combinations of grains and 
legumes. Taking legumes, such as lentils, garbanzos, or kidney 
beans, along with a grain is a basic principle in vegetarian 
nutrition. This is an element of the vegetarian diet that is so 
important that it should be progressively expanded and empha- 
sized as the transition proceeds. 
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During Phase 2, as poultry is eliminated, other refined foods, 
such as those based on white flour and those that are prepackaged, 
should be reduced. At this time fresh, cooked, green vegetables can 
become a focus, and one should make a consistent effort to have 
regular servings of them. The leafy greens, suchas spinach, chard, 
or kale, are especially valuable. If fish is phased out, one might 
concentrate on reducing the fats and oils in the diet, while making 
sure that a reliable source of vitamin B,,, such as dairy products, is 
included on a regular basis. (See figure.) 


The Transition Plan 
Eimuaie Reduce 


grains/legume | 


red meat sugar combination 


poultry refined foods 


fish or dairy fats and oils 


*As a source of B,,, supplementary protein, and trace elements, moderate 
but substantial and regular quantities of dairy products, eggs, or 
fermented soy products are used by most vegetarians. As an alternative, 
fish might be retained, with the result that eggs and dairy products are 
less needed. In later chapters, some of the pros and cons of these choices 
will be examined, along with the reasons why the use of dairy products 
might be considered the best choice. 


This book is designed to lead one toward, and to prepare one 
for, a diet that is not merely vegetarian but is also solid, sub- 
stantial, and sound. The principles presented here are based on 
some of the most ancient and respected traditional teachings on 
nutrition along with the most up-to-date research in the field. This 
combination has been tempered by many years of clinical expe- 
rience with vegetarian diets in a modern setting. 
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Eliminating animal food does not automatically make the diet 
healthier. Rather, it provides the opportunity to make changes in 
the diet that can greatly improve health and well-being. But if these 
changes are not properly made, health and well-being can actually 
suffer due to the discontinuation of animal foods. Unfortunately 
the knowledge needed to make such changes often seems to be 
wanting. Indeed, it often appears that the popular vegetarian scene 
is ruled by chaos and confusion. There are many versions of 
vegetarianism, each with its adherents, who can be vocal or even 
evangelical in their fervor. 

Unfortunately the scientific literature is, itself, far from crystal 
clear. While it may be overflowing with data about the negative 
effects of one food or the benefits of another, it provides scarcely a 
hint about how to organize all this information into a practical 
approach to eating. 

In any case, it would seem prudent to equip the aspiring 
vegetarian with as much knowledge as possible about the ideal way 
to balance a nonmeat meal. In line with such a goal, this book is 
designed to provide the reader with both an understanding of 
relevant aspects of the science of nutrition and practical guidelines 
for food selection and preparation. Each chapter will include a 
discussion of the issues and the nutrients that are most important 
during that phase of the transition as well as suggestions for how to 
translate this information into menus and meals. 


GETTING STARTED 


Even before we begin to explore the issues surrounding meat in 
the next chapter, those readers who are interested in beginning the 
transition to vegetarianism can take a few preliminary steps. But 
before doing so, such persons might wish to get some perspective 
on where they’re starting from. 

At the outset, it is often helpful to survey one’s overall diet so 
as to understand where one is beginning. Without a clear view of 
one’s current habits, it is difficult to know what needs to be 
changed. This may be accomplished by a simple diet log. It’s 
usually best to keep a record for at least four days of everything 
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Diet Record 


6 oz. freshly squeezed orange juice 


one fried egg, 2 strips bacon, 2 pieces 
buttered toast 

a cup of decaf coffee with milk and 1 tsp. 
Sugar 


a cheese Danish 
one cup coffee with cream and 1 tsp. sugar 


turkey on rye with lettuce, tomato and mayo, 
one dill pickle, 1 small package corn chips, 
iced tea with lemon and 17 tsp. sugar 


an apple, 1 package roasted, salted peanuts, 
and a diet cola 


tuna casserole, steamed fresh broccoli, 
3 pieces Italian (white) bread, apple pie 
with ice cream 

a cup of decaf coffee 


8 oz. chocolate milk 
'» piece apple pie 


a diet soda 


A typical diet record of a better than average American 
diet. The diet could be significantly improved and 
brought under better control byjeliminating the 
highlighted between-meal snacks. 
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eaten. This allows an objective viewing of the diet, and a number of 
improvements that can already be made will usually be imme- 
diately obvious. (See figure.) 


Snacking 


The most commonly needed change is simplification. Modern 
life presents continuous promptings to buy and consume an 
infinite variety of snacks and junk foods. These complicate the diet 
and confuse the palate so that one’s sensitivity to one’s needs is 
confounded. It’s difficult to know when one is hungry and when 
one isn’t, what one should eat and what one shouldn't. A first 
important step is to decrease or largely eliminate the nonnutrient 
items that pop out of vending machines and turn up beside cash 
registers. This will clear the air so fhat more serious issues of 
nutrition can come into evidence. 


Revision of Eating Habits 


1. Keep a diet log. 

2. Reduce snacking. 

3. Simplify meals. 

4. Make all changes gradually. 


The whole process of simplifying the diet and eliminating junk 
is greatly facilitated by limiting one’s eating to three times a day. If 
food consumption is focused at three periods (meals), one can give 
it sufficient attention to regulate and refine it. Otherwise, habits 
acquired over many years will subvert all efforts to bring the diet 

under scrutiny or to improve it. Unconscious eating is the greatest 
pitfall in working with diet. 

Even such changes as this will have powerful though subtle 
effects on one’s mind and body. Like the elimination of animal 
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foods, dietary modifications that involve phasing out extraneous 


items with little nutritional value should also be carried out 
gradually. 


Breakfasts Without Meat 


If one uses red meat frequently, one can prepare for the first 
phase of the transition by whittling down meat meals to onea day. 
A good place to start is with breakfasts. Breakfasts without meat 
are not difficult, and in fact offer much more opportunity for 
variety than the usual bacon, eggs, and toast. 

The meat part ofa breakfast is usually what is depended upon 
to give the texture and substance to the meal. When this is dropped 
out, the presence of more substantial nonmeat foods, like whole- 
grain cereals or the heavier whole-grain breads, become more 


Here are some simple, commonly available, and easily prepared 
breakfast options. 


Light Breakfast: Fruit-based 


For example, have half a canteloupe or half a grapefruit. Or 
wait till midmorning and have 12 ounces of freshly squeezed 
orange or grapefruit juice. This will leave one hungry at about 
the nght time for a noon lunch. Waiting is especially useful if 
dinner the night before was heavy or taken late. 


Medium Breakfast: Add Grain 


Have fruit or fruit juice first, then after a brief interval, grain 
and milk: for example, dry cereal with dairy or soy-based milk, 
or toast with cottage cheese, or nut butter or yogurt with 
cooked buckwheat cereal, etc. 


Heavy Breakfast: More Protein 


After the fruit or fruit juice, have, for instance, scrambled eggs 
in a whole-wheat pita, or scrambled tofu with toast and sub- 
acid fruit, or oatmeal cooked in milk topped with nut butter, or 
sautéed tofu. 
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interesting and appealing since they provide the taste, texture, and 
substance that came before from the meat. 

Breakfast should be kept light unless one is physically active 
before lunch, or has eliminated the evening meal. In general you 
will find throughout the transition process that the progressive 
reduction of animal foods, processed foods, and very greasy and 
sweet foods will allow you to feel energetic and satisfied even 
though you’re eating a reduced quantity of food overall. 

With these few preliminary steps taken to reduce meat and to 
improve the overall quality of the diet, you are prepared to 
approach the subject of red meat in depth. The information in the 
next chapter will allow you to decide whether you wish to 
eliminate red meat completely from the diet and, if so, will allow 
you to implement those changes that help to replace what the meat 
offered nutritionally. 


PHASE | 
RED MEAT 


The first major step toward a vegetarian diet almost always 
involves the reduction or total elimination of red meat. Most often 
this means beef or pork. In a broader sense, red meat includes the 
flesh of all mammals—game animals such as deer or rabbits and 
the edible portions of livestock such as cows, pigs, calves, or sheep. 
The term is used more or less in contradistinction to fish and fowl, 
the flesh of which usually is not as red. 

Man’s consumption of meat dates back to his distant past 
when he still functioned almost exclusively as a hunter. The ani- 
mals he ate were a part of an intact ecological system, as was man 
himself. This early ancestor of modern man had to adapt 
his digestion and metabolism to what was available, and so he 
evolved, learning to use the food at hand. Somewhat later, in 
the more recent past, man began to keep domestic animals for 
slaughter and consumption. Though this must have had some 
impact on the nature of the meat he ate, the changes were rela- 
tively minor. In recent years, however, major and far-reaching dis- 
ruptions of the conditions under which such animals live have 
occurred. Advances in biology and technology have been har- 
nessed to increase the ease and rapidity with which meat is 
produced, and while the results, in terms of productivity and price, 
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have been gratifying, there has been a drastic alteration in the 
quality of meat that is commonly consumed. 

This chapter will first review some of the fascinating (though at 
times grim) facts about the dangers of meat that are currently 
emerging. Along the way, it will detail techniques for minimizing 
or avoiding these dangers until meat can be gradually reduced and 
phased out of the diet. Then we will describe some of the ways to 
replace what is lost from the diet when meat is dropped, and how 
this can be done in a way that not only maintains the nutritional 
quality of the diet, but actually improves it. 


Hormones in Meat 


Probably the best-known problem with meat production 
relates to the use of diethylstilbestrol (DES). DES gained noto- 
riety in the 1970s, when it was recognized as a cause of cancer in 
young women whose mothers had received it during pregnancy to 
prevent miscarriages. These “DES babies” and their difficulties 
made the drug a household word. DES is a synthetic compound 
that acts in the body as a female hormone, despite the fact that it 1S 
not found in nature. 

Twenty years before the dangers of DES came to light, it had 
begun to be widely used as a feed additive. For reasons still not 
fully understood, it was found to promote growth in livestock. 
Since it was synthetic, it could be produced cheaply. DES 
increased weight gain by 15% to 19% in steers, which meant that 
for the relatively small cost of the minute amount of the drug 
required for a typical steer, the rancher might produce an extra 50 
pounds of marketable meat. This was a great economic boon to 
cattle farmers. 

One of the unusual properties of DES is that, unlike most 
natural hormones, it is readily absorbed through the digestive 
tract. This meant it could be added to animal feed, but it also 
means that it can be absorbed by the consumer who eats the meat 
of the animals raised on DES-supplemented feeds. When such 
meat is eaten, DES can enter one’s body and be active. Only very 
smal] amounts are necessary to produce major effects. When DES 
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was implanted in male chickens to “chemically castrate” them in 
the 1950s, men who had eaten them began to show signs of 
feminization, such as breast enlargement. Shortly thereafter the 
FDA stopped the use of DES for this purpose and was forced to 
purchase 10 million dollars’ worth of contaminated poultry to get 
it off the market. ! 

At about the same time that adverse publicity about DES 
babies was bringing the drug to the attention of the public, residues 
of it were found in beef liver, and the FDA moved to stop its use in 
animal feeds. As a result, ranchers switched to another route of 
administration. DES pellets were implanted beneath the skin of 
the ear, a site where high concentrations of the drug would be least 
dangerous, since that part of the animal is usually not eaten but 
discarded after slaughter. From the implant site smal! amounts of 
the hormone are slowly absorbed into the body, where they 
stimulate growth. Though the implants themselves were not likely 
to find their way into the meat supply, the hormone was still 
present in small but significant amounts throughout the animal. In 
1973 the FDA banned the use of implants. The livestock industry 
responded with legal proceedings and managed to overturn the 
ban. It was not until 1979 that the ruling was restored and the 
further sale and shipment of DES finally became illegal. 

Nevertheless, it was discovered in 1980 that 50,000 head of 
cattle in Texas had been implanted with DES despite the 
reactivated ban. A subsequent probe revealed that such violations 
were widespread. At least 344,000 animals on 115 separate ranches 
in 16 different states had been illegally implanted. There was a 
considerable uproar over the matter, and most of the implants 
were removed from the steers, which were then held for a period of 
time to allow the dissipation of the drug before marketing. Though 
some cases of the illegal use of DES are still occasionally 
discovered, by and large its use seems to have been discontinued in 
the United States. 

But the economic pressure to use such drugs is enormous. 
As a result, DES has now been replaced by a variety of similar 
hormones that have much the same effect on animal growth. At 
present, about 99% of all commercially raised feedlot cattle are 
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treated with them. Synovex, which is the most popular of these, is 
implanted in the ear of the animal in the same fashion as was DES, 
and produces similar increases in weight gain. The 22 million cattle 
treated with it in 1983 yielded 185 million pounds of additional 
beef protein with no additional protein input. 

Fortunately these new drugs seem to be safer than DES. In 
contrast to DES, they are naturally occurring hormones and are 
not readily absorbed from the intestinal tract. The dosages that 
reach the consumer seem to be harmless. It has been estimated that 
the amount of the drug taken in through treated beef would be 
only about one ten-thousandth of what the body itself produces. 
Unfortunately, however, other hormones are being used for 
different purposes, and their effects have not been explored as fully 
as have those of the growth promoters. For example, Melengestrol 
acetate (MGA), another synthetic female hormone (a proges- 
terone), is used frequently as a feed additive to quiet heifers in heat. 
The use of this drug has aroused concern because it has been 
suspected of being a co-carcinogen, an agent which can act in 
concert with another to cause cancer. 

Hormones constitute only one of the classes of substances 
found in meat that can be harmful. Pesticides have also gained a 
place of increasing importance in the farmer’s chemical arma- 
mentarium. For example, insecticides are used to control the flies 
that swarm around livestock, biting the animals and causing them 
to become agitated and restless. Flies also interrupt their feeding 
and may spread disease. An agricultural report in 1979 estimated 
that animal losses suffered by the livestock and poultry industries 
as a result of flies amounted to around $4 billion annually.2 Such 
an enormous economic toll must seem to the rancher to justify 
those risks he might incur in using toxic chemicals. 

One of the most popular of the insecticides used to control flies 
in livestock lots is Vapona. It is an organophosphate similar to 
those used on field crops. Though not persistent in the environ- 
ment, it is a nerve poison and included by the Environmental 
Protection Agency in the most highly toxic category of insecti- 
cides. 

Yet cattle ranches routinely spray feedlots with it. As an 
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observer has noted, “It is not uncommon to see large tractor- 
driven sprayers equipped with banks of high pressure nozzles 
being driven down access roads, fogging pens, and sometimes the 
animals inside, with a cloud [of insecticide]. . . . In larger feedlots, 
where such application by tractor is time-consuming and often 
ineffective, managers sometimes turn to aerial spraying.”3 An- 
other method is to “dip” livestock or create swim-through tanks 
filled with lindane, another organophosphate. 

Though such insecticides generally do not persist into the final 
meat or animal products, the way they are used reflects the rather 
cavalier attitude of cattle ranchers toward chemicals that can 
be, and on a number of occasions have been, very harmful to 
those handling them. What emerges repeatedly from a survey 
of livestock management is this casual approach on the part of 
both ranchers and drug and feed suppliers to the multitude of 
drugs and chemicals they employ, some of which are very potent 
and potentially dangerous. The result is a pattern of overuse that 
leads not only to hazardous working conditions for cattlemen but 
to a habit of dependence on chemicals. 

Though the hazards of individual substances are difficult to 
put into perspective or to evaluate, the overall picture is sobering. 
A report from the General Accounting Office maintained that 143 
chemical residues are present in meat at levels above those set by 
the government as tolerable. Of these, 42 are thought to be cancer- 
causing and 26 have been associated with birth defects and fetal 
mutations.* The additive effects of such a confusing conglomera- 
tion of chemicals is a research challenge of some magnitude. 
Moreover, the constant use of hormones to increase growth, 
insecticides to control pests, and a wide range of drugs and 
medications (to subdue and suppress the diseases that arise in less 
than healthy animals) has made it increasingly possible to market 
livestock that is sickly and substandard. 


Meat Inspection 


Hogs are known to collapse sometimes on the loading docks 
of slaughterhouses, and the carcasses of steers are sometimes 
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found to have cancer. “If the tumor is benign, we will pass it,” 
says one meat inspector, “but if it is malignant and has spread, 
out it goes.” But some slaughterhouses find it impossible to pass 
up the hefty profit to be made by purchasing sick animals. 
“They buy junk cows at ten cents a pound and sell them at ten 
times that amount... . They can afford to have a few carcasses 
condemned.” Unfortunately, meat inspectors can catch only a 
small fraction of the violations. Their approach is to monitor— 
that is, to make a random sampling of carcasses for disease and 
chemical residues. They cannot possibly evaluate in any thorough 
way each animal that is slaughtered. Usually the meat has gone 
to the stores and has been eaten by the time the tests come back 
from the lab. Test results that show dangerous residues or dis- 
ease then tip the inspectors off to examine more carefully ani- 
mals from that particular source next time, and allow them to 
identify those suppliers who regularly send through sick and 
contaminated animals. 

But the inspector’s job is difficult; he works in the slaughter- 
house alongside its employees and management, and inevitably 
comes under pressure not to find too many violations. To do so 
would jeopardize the business and the jobs of his friends. 

Official agencies have reported a high incidence of inadequate 
inspection and have made recommendations for improvements, 
but such corrections have not been forthcoming. There are 
difficulties of impressive proportions, both with infected meat and 
with chemical residues. The FDA recently stated that of the 600 
chemical residues present in our meat supply, only 10% are 
regularly monitored by government agencies.° 

The situation with hygiene is equally disturbing. In 1983 it was 
discovered that a large meatpacker in Colorado witha $20 million 
contract to supply school cafeterias had been slaughtering dis- 
eased and dead cattle, some of which were infected with salmon- 
ella. The next year a meatpacking concern and a pet food company 
in Pennsylvania were indicted for a conspiracy to buy dead and 
dying animals purportedly for use in pet food, only to resell them 
to outlets that supplied hospitals and schools.’ 
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Parasites in Meat 


Animal foods also carry the risk of transmitting parasites. In 
contrast to those microbes such as bacteria that are technically 
plantlife, parasites are members of the animal kingdom. They 
range from one-celled protozoa to more complex multi-celled 
forms of life, the most common being worm-like animals. 
Although a variety of parasites plague livestock and can enter the 
human body from infected meat, as far as we now know only two 
are presently causing widespread and serious disease in the United 
States. 

The first of these parasites is that which produces toxo- 
plasmosis. Up to 40% of the adult population in this country has 
antibodies to Toxoplasma gondii, reflecting some degree of 
infection at some point in life. Although most cases are mild 
enough to escape diagnosis, it is estimated that 40% of the infants 
born to women who become actively infected while pregnant may 
develop clinical disease. Experts say that in the U.S. alone, more 
than 3,000 infants are born each year to such mothers, and that, of 
these, about | out of 10 will die, 1 of 5 will suffer blindness or brain 
damage, and approximately two thirds of those who seem normal 
will later develop active infections. Though toxoplasmosis has 
long been known to cause blindness and retardation in newborns, 
its prevalence was not fully appreciated until recently."! 

In the United States, pigs are probably the most common 
carrier of the disease, but one phase of the parasite’s life cycle also 
takes place in the household cat. Though many infections are 
acquired from meat, direct infection from cats is probably also 
common. 

A number of cases have been reported in those eating 
uncooked or lightly cooked hamburger, though it is possible that 
the infection came from pork or mutton, since ground beef is often 
stretched with odds and ends of other meats. In any case, experts 
feel that livestock is probably so widely infected that the emphasis 
of preventive programs should be on cooking meat thoroughly 
and handling it carefully so that the parasites can’t be transmitted 
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to food from raw meat by means of tables, utensils, cutting boards, 
and so on.& 

Trichinosis is the other widespread parasitic infestation ac- 
quired by eating meat. Again, it is a disease that is acquired from 
pork and one that has long been known, but one that has only 
recently been discovered to be more common than previously 
thought. The U.S. has one of the world’s highest rates of T. spiralis 
infection among both humans and animals, and authorities say 
that the disease is an important public health problem. The 
prevalence of the infection is reflected by the fact that autopsy 
sampling of muscle tissue from the human diaphragm alone found 
infection in 2.2% of the population, and this sort of test picks up 
only a fraction of those affected. Experts feel that many cases are 
misdiagnosed, since the symptoms are not specific to this disease. 
They include such common complaints as loss of appetite, 
abdominal cramps, and diarrhea. Muscle and joint pains, low- 
grade fever, and skin eruptions may develop as the larvae 
penetrate the muscles and other tissues. Such ailments are likely to 
be misdiagnosed as arthritis, influenza, or dermatitis. Symptoms 
may continue for months or years, until the larvae are encapsu- 
lated and calcified. Though most people with trichinosis recover, 
some develop chronic heart disease.’ 

It appears that the incidence of trichinosis has decreased 
somewhat since the advent of regulations requiring the cooking of 
the garbage that is used for hog food, since that was a major route 
of reinfection. But there are presently no tests or inspections of 
pork in slaughterhouses to detect T. spiralis. Though such in- 
spection is practiced in Europe and has been highly successful, it 
was discontinued in the U.S. in 1906. For this reason the thorough 
cooking of all pork products is important to prevent infection. 


The Meat Market 


Though the meat coming from the slaughterhouses may be of 
questionable quality, what happens to it in the retail stores is even 
more disturbing. Although federal inspectors are stationed in 
slaughterhouses, the surveillance of supermarkets is left to state 
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and local officials, who may make visits only at infrequent 
intervals. Economic pressures in the retail store often lead to 
faster, slipshod, work and shortcuts in the cleaning of equipment 
and facilities. Bad conditions commonly result. 

The floors of the cutting, storage, and packaging areas build 
up layers of grease, blood, and decomposing meat, and provide a 
tempting place for bacteria to grow. Meat delivered on loading 
docks may sit for some time before being unpacked and stored, 
despite the fact that even brief periods of warmer temperatures can 
result in accelerated spoilage. In some cases, slimy and outdated 
meats are unwrapped, scrubbed down, and repackaged.!° This is 
especially dangerous in the case of ham, which may be sliced and 
served with no further cooking, or with such meats as ground beef 
or hot dogs, which may not be cooked thoroughly. Over 40% of a 
sampling of frankfurters had more than enough bacteria growing 
in them to consider them “spoiled” by accepted standards.!! 

Some of the bacteria growing in spoiled foods can cause 
disease. Salmonella is one that isa common cause of what we often 
call “food poisoning,” and infections with it seem to be on the 
increase. In the United States, diagnosed cases recently reached 
44,000 per year, approximately four times as many as 20 years 
earlier.!? Infections with salmonella affect particularly the gastro- 
intestinal tract, producing diarrhea, abdominal. pain, and a 
disordered digestion. In the past, such food poisoning was not 
considered a serious illness, for it was rarely life-threatening. If the 
symptoms became severe, it could be cleared up quickly with a 
short course of antibiotics. 

But recently the whole issue of salmonella infection has takena 
dark and ominous turn. Cases are beginning to turn up, traceable 
to infected meat, that do not respond to treatment with ordinary 
antibiotics. They are drug-resistant, and as a result, people who 
have developed the infection have died with increasing fre- 
quency.'3 What’s more, this is only the tip of the iceberg. Such 
meat-borne infections have grave and far-reaching implications 
for the health of the public. To understand the seriousness and the 
magnitude of this problem, we must explore briefly the use of 
antibiotics in animal feeds. 
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Antibiotic-Resistant Microbes 


The first antibiotics used in modern medicine were the sulfa 
drugs, discovered in the 1930s. These were followed in 1941 by the 
discovery of penicillin and then, within a few years, by a number of 
others, including tetracycline. As early as 1949 researchers at one 
of the large pharmaceutical houses noticed that animals given a 
mash containing residues of tetracycline gained 10% to 20% more 
weight than normal. Why this is true is still not well understood, 
though it appears that the effect may be particularly prominent 
where animals suffer from the stress that comes with crowded 
conditions. In any case, as a result of using small doses of an 
antibiotic like tetracycline in the food supply, it became possible 
to raise animals in less space, producing more meat with the 
same amount of feed. The effect is similar to that produced by 
hormones. 

Inthe U.S. today some nine million tons of antibiotics per year 
go into animal feed as a growth promoter,'4 an amount at least 
equal to all the antibiotics used to treat infections in humans and 
animals. Such widespread use has led to some concern about the 
presence of antibiotics in the diet, since some people who are 
allergic to them may have reactions to meat that is contaminated. 
Although this may, in fact, be a minor problem, a much more 
serious complication is that of antibiotic resistance. 

Antibiotics were not invented by man. In fact, their existence 
goes way back in the history of life on this planet—for antibiotics 
are part of the repertoire of weapons that microorganisms use to 
compete with one another. It is said that Sir Alexander Fleming 
discovered penicillin when he left a culture plate sitting on the 
windowsill of his laboratory. There was a conspicuous bare spot in 
the midst of the growth of bacteria that he had planted in the plate; 
a mold was growing in the center of the clear space and had 
apparently produced some substance that killed the bacteria 
surrounding it. Now we know that this was not an isolated 
phenomenon, but that all fungi have the capacity to manufacture 
such antibiotic substances. 

They developed such a capacity long ago, as a result of their 
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being so often in competition with bacteria for space and 
nourishment. The two basic microorganisms that live in the soil 
are fungi and bacteria. Many fungi feed on the same dead plant 
material that bacteria grow in, setting the two classes of microbes 
at odds. Thus crowded by bacteria, the fungi have developed the 
ability to elaborate poisons and keep them at bay. 

But bacteria are not without defenses of their own. They 
developed a mechanism by means of which they could resist fungal 
antibiotics and not be affected by them. This capacity for 
antibiotic resistance is part of the basic nature of bacteria, though 
microbiologists have only recently begun to understand the 
complexity and efficiency of the process. 


More than Darwinian Selection 


Until recently it was felt that though antibiotic resistance was a 
problem, it was a manageable one, because by the time resistant 
infections appeared, we would already have developed new 
antibiotics to which the new microbes were not yet resistant. But 
as it turns out, we have grossly underestimated the humble bac- 
terium. Its resistance to antibiotics is not a mere process of 
Darwinian selection, it’s an active adaptation. Though only a 
one-celled organism, it has the capacity, no doubt developed 
during millennia of struggle against fungi, to recognize antibiotics 
and produce small gene-like particles that alter its metabolism so 
that it is unaffected by the antibiotic. This seems to be what occurs 
in the intestinal tracts of farm animals and results in antibiotic- 
resistant microbes. 

Now, this wouldn’t matter so much if it weren’t for the fact that 
the intestinal tracts of farm animals carry some bacteria that cause 
disease in humans. The best-known example of this is salmonella. 
Foods made with meat that has even small numbers of these 
bacteria remaining on it spoil easily. The spoilage involves the 
growth of the bacteria, and the food then has the capacity to cause 
food poisoning. 

But antibiotic-resistant strains of salmonella are becoming 
increasingly more common and as a result salmonella’ food 
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poisoning is progressively more difficult to treat. A recent report 
by the Center for Disease Control found that while only 0.2% of 
cases of ordinary salmonellosis resulted in death, 4.2% of those 
caused by resistant strains were fatal.'5 Two thirds of those 
infections could be traced to livestock." 

Moreover, the bad news doesn’t end there. It appears that 
microbes have the capacity, when exposed to constant antibiotic 
dosages, to develop resistance to other antibiotics that they've 
never been exposed to. When pigs were fed trace amounts of 
tylosin, a new antibiotic, resistance to erythromycin and other 
antibiotics appeared on the particles that carry resistance.'7"!? 
Though most animals are fed only a single antibiotic as a growth 
promoter, a study done in 1984 found multiple drug resistances in 
80% of 3,500 cultures of salmonella made from livestock.”? 


Communicating Resistance 


Unfortunately, this is still only a small part of the story. As our 
understanding of antibiotic resistance has become more sophisti- 
cated, we have learned that resistance-carrying particles need not 
be developed by every microbe. Rather, they can be exchanged 
between microbes and then passed on to succeeding generations. 
This explains why resistance to antibiotics can arise so quickly and 
spread so rapidly. Moreover—what’s even more amazing and of 
even graver import—such particles can be transferred between 
microbes of different species. For instance, a harmless bacterium 
from the intestinal tract can transfer its antibiotic resistance to a 
different, more virulent microbe. The implications of this have 
caused serious concern among scientists. Resistant germs, de- 
veloped as a matter of course in the intestinal tracts of animals or 
humans that have been given antibiotics, can pass on that 
resistance to microbes that cause such diseases as meningitis, or 
syphilis, and then those diseases can no longer be treated 
successfully with previously used antibiotics. In fact, such a 
process may well account for the increasing number of cases of 
drug-resistant infections, and the increasing mortality from such 
previously easily treatable infectious diseases as pneumonia. 
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The picture that emerges is nothing short of mind-boggling. 
At any given moment, a half billion animals are being fed the 
continuous small doses of antibiotics that produce microbes with 
multiple antibiotic resistances. These resistant germs are being 
released into the environment primarily through meat products. 
They have not only the (relatively minor) ability to cause disease 
themselves, but also the potential capacity to pass their drug 
resistances on to the microbes that cause our most serious 
infectious diseases. !9 


A Storm on the Horizon 


Such issues can be truly explosive for the meat industry. A 
recent news special by NBC observed that cases of food poisoning 
from antibiotic-resistant salmonella in California had more than 
tripled in the preceding year. State health officials believed that 
a major route of infection was contaminated hamburger. At the 
same time that infection rates with the resistant salmonella were 
climbing, the Department of Agriculture had begun an extensive 
investigation of meatpacking plants. It “turned up evidence that at 
least 14 percent of the plants were producing adulterated, con- 
taminated meat.”?' The Agriculture Department’s report on 
meatpacking conditions, which would create shock waves around 
the country if its implications for the rising incidence of resistant 
infections were fully understood, had been written by middle-level 
officials, but had then mysteriously disappeared, according to the 
investigating reporter. 

Health officials in California confirm that the incidence of 
drug-resistant salmonella infection rose at an alarming rate in 
the year 1985, and that preliminary figures for 1986 showed a 
continuing increase. What’s more, fatalities are being reported 
with disturbing frequency.*? Persons. recently taking antibiotics 
for other reasons seem particularly susceptible to severe food 
poisoning of this type.2? Apparently the antibiotic, by wiping out 
the normal population of bacteria in the intestine, makes it more 
susceptible to the rapid growth of salmonella. 

Such an ominous picture is far from appealing, and it is 
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not surprising that there is resistance from many quarters to 
dealing with it openly. But until there is greater awareness of 
the magnitude of the problem, there will continue to be serious 
risks to the public health. In the meantime, those who are well in- 
formed will take careful precautions. 

In fact, in the face of such overwhelming facts about the meat 
supply, one might feel compelled to stop eating all red meat 
immediately. But as discussed in the first chapter, abrupt dietary 
change is rarely advisable or successful. If one is accustomed to 
taking large amounts of meat, the best approach is to reduce it 
gradually. While one is reducing the amount of red meat, one can 
ensure one’s safety by taking care to handle the meat cautiously. 


What to Do: The Prudent Use of Meat 


The danger comes from raw meat; once meat is cooked 
thoroughly it is safe. Rare or undercooked meat may spread 
infection,?4 as may (barely) adequately cooked meat or meat 
dishes, especially if they are allowed to sit for long periods while 
warm. Bacteria like salmonella do not grow at all during 
refrigeration, nor do they grow significantly at normal room 
temperature. But they don’t die at those temperatures either, and 
may remain for weeks to cause infection. Therefore surfaces that 
are in contact with raw meats must be cleaned carefully. The 
following rules to minimize the risk of infection from antibiotic- 
resistant microbes represent a consensus of opinion by current 
health officials: !2 
1. Don’t put leaky packages of raw meat on the upper shelves of the 

refrigerator or on top of a loaded grocery cart, where they can 
drip on other foods, especially those that won’t be cooked. 

2. Don’t use the same counters or cutting boards for vegetables and 
raw meat unless vegetables are to be cooked. Surfaces on which 
raw meat is handled should be washed carefully before other 
uses. 

3. All utensils used for meat as well as sponges or cloths used for 
cleaning should go into hot sudsy water. 

4. Hands should be washed thoroughly after handling raw meat. 
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5. Meat should be well cooked. It should not be held at room 
temperature for long periods afterward, but should be cooled 
rapidly and then refrigerated. 

6. Cooked meat and meat dishes should be reheated thoroughly 
before serving again. 


MEATS AND FATS: THE IMPACT ON HEALTH 


To say that methods of raising livestock and of handling meat 
have undermined the health of the animals and the value of meat 
products will now seem like a quiet understatement. Risks from 
chemicals, drugs, parasites, and especially exposure to resistant 
microbes provide ample reason to begin to phase out meat. But 
what if one could obtain meat from healthy animals grown under 
ideal conditions—meat of good quality, with no drug residues, 
that had been handled carefully? What if one’s supermarket began 
to offer (as some now do) meat from animals raised with no drugs, 
chemicals, or growth promoters? How would meat stack up then 
as a dietary staple? 

It certainly has some nutritional strengths. It is high in protein 
and provides a rich supply of certain minerals, most notably iron. 
It is also a reliable source of some vitamins, especially vitamin B,. 
But it is almost totally lacking in other vitamins, suchas C, E, and 
folic acid, and is a very poer source of other important minerals, 
such as calcium. Moreover, even the absence of drugs, chemicals, 
and growth-promoting antibiotics doesn’t ensure freedom from 
parasites like toxoplasma or trichinella. But perhaps the most 
serious drawback to meat is its fat content. 

Meatat its very best is moderate to high in fat, and the amount 
of fat that comes along with a protein meal is very important. 
If one automatically takes in large amounts of fat in the process 
of getting the protein one needs, fat levels can easily become 
excessive—one of the major criticisms of the American diet is its 
unusually high content of fat. The average American takes in 40% 
to 45% of his calories as fats and oils. Besides making for one of the 
greasiest diets in the world, such fat levels increase one’s risk of 
some of the more serious health problems. 
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Percentage of Protein, Fat, and Carbohydrate Calories in Meats 


Carbo- 
Food Protein Fat hydrate 
(Uncooked) (% of calories). (% of calories) (% of calories) 


Steak, T-bone, 62% lean, 

— 38% fat . ’ 

Steak, flank, 100% lean 

Ham, retail cuts, medium 
fat 

Hamburger, regular 
ground 

Lamb, composite of cuts, 
medium fat 

Chicken, roasters, flesh 
and skin 


Turkey, medium fat, flesh 
and skin 


Source: Watt & Merrill: Handbook of the Nutritional Contents of Foods.25 


Dietary Fat and Cancer 


In the previous chapter we saw that a vegetarian diet was 
associated with a decreased risk of cancer. Much of this protective 
effect probably stems from the fact that vegetarian diets are 
generally lower in fat than meat diets.22” The evidence linking a 
high-fat diet with an increased incidence of cancer is now sufficient 
to justify significant changes in the American diet. Both individual! 
researchers and a panel assembled by the National Academy of 
Sciences have recommended a substantial decrease in dietary fats 
and oils.**-29 The connection between excessive fats and oils in the 
diet and malignancy is particularly well-established in the case of 
colon cancer, which accounts for 3% of all deaths (50.000 people 
per year) in the U.S. It has been estimated that 90% of the deaths 
from colon cancer in the U.S. could be eliminated by dietary 
modifications.3° Research has consistently shown that a high-fat, 
low-fiber diet increases one’s risk of developing this disease.3!~35 

Currently researchers talk of interactions of a variety of 
cancer-causing agents working in successive phases to produce a 
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tumor. They speak of an initiation phase, during which a chemical 
irritant acts on cells, and a promotional phase, during which the 
malignancy proceeds to develop. Fats and oils are thought to act in 
concert with radiation or with environmental chemicals such as 
tars, drugs, or food additives to produce cancer. 

One important co-carcinogen for chemical irritants acting on 
the lining of the colon is produced by certain bacteria living in the 
colon when they break down bile acids. Persons on a high-fat diet 
have more of these breakdown products, possibly because such 
persons require more bile to emulsify the larger amounts of fats 
and oils they've eaten. Although these substances have been found 
to have a promoting effect in the development of colon cancer, 
they cannot alone produce tumors. Our environments and diets 
contain countless substances, both naturally occurring and syn- 
thetic, that have been found to have the potential to independently 
initiate malignant growths, but we do not ordinarily ingest large 
enough quantities of them to create a serious problem. Never- 
theless, it is possible that low levels of a number of them in the 
colon inthe presence of a high concentration of a promoting agent 
can result in cancer. 

It seems clear, then, why people on low-fat diets would have 
less colon cancer. But why would those on high-fiber diets also be 
protected? The explanation seems to lie in the fact that certain of 
the indigestible components of fruits, vegetables, grains, and beans 
provide the protective effect. Just as some of them carry chemical 
residues from the food out of the body through the feces, others 
have the capacity to pick up the altered bile acids, preventing them 
from acting on the intestinal lining. Thus dietary fiber can help in 
two ways. While some components may absorb bile acid residues 
that might promote tumor formation, others pick up the chemical 
compounds that would otherwise initiate the cancer. 

Although researchers are in agreement on the benefits of high- 
fiber and low-fat diets, there are other points that are more 
controversial. For example, some studies have found a specific 
correlation between beef consumption and cancer of the colon.*° 
When the beef consumption of different populations was com- 
pared with their incidence of large bowel cancer, a positive 
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correlation of more than 0.9 was found (1.0 is a perfect corre- 
lation).37 How the consumption of beef in particular might 
interplay with the action of bile acids and other carcinogens is not 
certain. In any case, it is clear that a well-balanced vegetarian diet, 
which is free of meat and tends to be low in fat and high in fiber, is 
good insurance against colon cancer. 

High fat levels have also been found to be associated with some 
other cancers, most clearly with cancers of the breast and prostate. 
For example, research has shown that raising the total fat and oil 
content of the diet increases breast tumors in mice and rats.38 A 
large number of separate studies comparing populations in 
different parts of the world have shown a higher incidence of 
breast cancer in those whose diets contain more fats and oils.39~45 

Although it is thought that dietary fat has its own direct 
promoting effect on breast cancer, it may also increase one’s risk of 
the disease indirectly by elevating hormone levels in women.‘ 
Vegetarian women excrete more estrogen and as a result have 
more moderate estrogen levels than do women who eat meat. It 
seems likely that the lower fat content of the vegetarian diet is 
responsible. Elevated estrogen levels are thought to be dangerous, 
since estrogen seems to play a facilitating role in the formation of 
breast cancer.4’ 

Though lowering female hormone levels through a low-fat diet 
might sound as though it could undermine one’s sexuality, the 
truth is that the extremely high-fat diet typical today in the U.S. 
has raised estrogen levels to abnormal heights. Elevated hormone 
levels are not only without value, they may also carry certain 
liabilities. High levels may not only predispose one to cancer of the 
breast, but also magnify the normal hormonal shifts that occur at 
menopause or even at menstruation. Premenstrual syndrome, 
with its irritability, fluid retention, depression, and tiredness, is 
thought by some researchers to be due in part to exaggerated 
estrogen levels, which reach their peak just prior to the onset of the 
menses. Taking progesterone, which counters the estrogen, has 
been helpful for some women. But it is not without serious side 
effects, and it would seem much preferable to reduce the elevated 
estrogen levels by shifting to a low-fat diet. Exercise and the loss of 
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excess weight can also help to normalize estrogen levels. 

The American diet is remarkable for its exaggerated content of 
fat. America is also noted for a preoccupation with sexual matters 
and for other rather unusual phenomena such as an exceptionally 
early onset of sexual maturity and menstruation in its young 
women. The discovery that a high-fat diet elevates hormone levels 
in women is fascinating and raises some interesting questions 
about the relationship between diet and the psychophysiology of 
sexuality. Could a transition to vegetarianism, if it were to occur 
on a large scale, have a subtle but significantly positive impact on 
the psychosocial fabric of our society? 


Fat and Vascular Disease 


Any diet designed to decrease fat should limit not only beef but 
also pork, since the latter is exceptionally high in fat. Moreover, 
clinicians have suspected a connection between pork consumption 
and hypertension. While this has not been investigated statisti- 
cally, it has long been accepted by some experts in the field.** There 
is also research showing that even moderate beef consumption will 
produce a small but significant rise in blood pressure,*? though 
not one so dramatic as that attributed to pork. Not only does 
hypertension (high blood pressure) contribute to the development 
of heart disease, as we saw in the last chapter, it also increases 
susceptibility to strokes, another major cause of death. Most of 
such vascular diseases are based on the same underlying process: 
atherosclerosis. 

Atherosclerosis, or hardening of the arteries, involves deposi- 
tion of a fatty substance in the linings of the blood vessels. The 
vessels affected gradually become clogged to the point that blood 
can’t pass through. Ultimately tissues and organs deprived of an 
adequate blood supply will suffer damage. Either they deteriorate 
gradually, which we may interpret as premature aging, or else they 
die suddenly, producing the catastrophic events that we cal! heart 

“attacks and strokes. Atherosclerosis is a disease that must concern 
all people in the modern industrialized societies because it is so 
common. 
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Inthe U.S. today, atherosclerotic diseases are the number one 
killer, responsible-for over half of all the deaths that occur each 
year. Formerly considered a disease of older people, athero- 
sclerosis seems to be attacking younger and younger people. A 
recent study of 35 youths ranging in age from 7 to 24 who had died 
of various causes found the early signs of atherosclerosis in all of 
them. The extent of the disease varied but was minimal only in the 
youngest. Since it is the arteries that are obstructed by athero- 
sclerosis, the disease process affects all parts of the body, but the 
heart and brain (which need a continuous supply of blood) are 
most seriously threatened. In the above study early involvement of 
the coronary arteries was seen in all but 6 of the young people.*° 

Atherosclerotic diseases are, in fact, so pervasive that we have 
come to resign ourselves to them. Physicians now routinely accept 
evidence of atherosclerosis that is advancing with age as “normal.” 
Yet if we could regain our objectivity on the subject, we would be 
forced to conclude that the affluent nations of the world are caught 
up inan epidemic of massive proportions. Approximately three of 
every five people will die of atherosclerosis and its resulting 
diseases. Yet the average person is aware of its existence only in the 
vaguest fashion. Connections in his mind between the details of 
how he lives and the development of disease are far from clear. The 
loss of objectivity here is all the more disturbing because current 
research suggests that the development of atherosclerosis could be 
significantly retarded, or even totally prevented, by a marked 
reduction in dietary fats and oils. Indeed, in countries such as 
Japan, when the population of certain regions took in less than 
10% of their calories as fat (about one fourth the level consumed by 
Americans), atherosclerosis was virtually unknown.‘! Though 
clearly other factors contribute to the origin of such a disease, it is 
tempting to surmise that the low fat and oil intake is at least partly 
responsible for the low incidence of atherosclerosis. In fact. a 
number of scientific studies support this conclusion.*2 

Those who don’t want anyone tampering with their eating 
habits will often say: “The most important thing you can do to 
prevent heart disease is to choose the right grandparents.” Though 
it is clear that genetic predisposition plays some part in the 
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development of atherosclerosis, this doesn’t mean diet isn’t im- 
portant, too. Our genes provide a map of the diseases that we can 
develop when and if health deteriorates and our habits permit. We 
don’t have to realize that particular negative potential. On the 
contrary, it is possible to lead an active healthy life and die without 
evident disease. In healthy populations, it is not uncommon to 
expire quietly in one’s sleep at an advanced age, without ever 
suffering chronic illness or disability. Recent research has shown 
that even men with a genetically determined tendency to early, 
fatal, heart disease can, through a low-fat diet, reduce their serum 
cholesterol levels dramatically. This suggests that they can, like 
their grandfathers who had similar genes but healthy diets, live toa 
ripe old age rather than dying at the current average age of 45.°? 


Curing Coronary Heart Disease with Diet? 


For the vast majority of us who have already developed a 
significant degree of atherosclerosis, there is even more exciting 
news. Recent research has shown that with proper dietary change 
there exists the possibility of reversing this serious condition. 
Only a few decades ago such ideas were dismissed out of hand. 
It was assumed that the deposits and damage of atherosclerosis, 
once they had taken place, were permanent. Now it has been con- 
clusively demonstrated that this is not true. More sophisticated 
diagnostic tools and more rigorous diets have allowed us to 
document clearly the gradual disappearance of the plaques from 
the arterial walls.54+55 It is, however, nearly impossible to design a 
healthful diet that will accomplish sucha reversal without its being 
largely vegetarian. 

The Pritikin diet is a case in point. Atherosclerosis has been 
treated with this diet, which eliminates all red meat, poultry, nuts, 
and seeds in order to reach an overall fat and oil content of close to 
10% of total caloric intake. Results have been encouraging, but the 
idea is hardly new. Actually, a low-fat, low-protein rice diet was 
shownas early as 1947, by Walter Kempner at Duke University, to 
result in dramatic reversals of arterial disease. 

Dr. Kempner was able, by maintaining patients with advanced 
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arterial disease on a diet of mostly rice for a minimum of six 
months (sometimes as much as several years), to produce dramatic 
improvements.55 That significant changes had occurred in the 
arteries was suggested by the clearing seen on retinal exams of 
the patients treated. The one spot where a sampling of the blood 
vessels can be directly examined is in the eye. By using an oph- 
thalmoscope, the physician can look at the small arteries and 
veins that stretch across the surface of the retina. These vessels 
are often taken to represent, with a fair degree of accuracy, the 
condition of the vascular system in general. Kempner took special 
photographs of these retinal vessels, showing their clogging with 
atherosclerotic plaque and the resulting damage, including hem- 
orrhages, fatty deposits, and scars that could be seen on the surface 
of the retina. Some of the follow-up photographs in those patients 
who responded best showed completely normal, healthy retinae 
and retinal vessels. Such results were so out of keeping with 
current assumptions about the irreversibility of atherosclerosis 
that Kempner’s colleagues were baffled. When he reported that the 
changes were produced by diet (along with a moderate amount of 
exercise), his case reports and photographs were not only ignored 
but sometimes ridiculed, and the implications of his work were 
overlooked for decades. 

There is also some evidence that not only the fat but also the 
protein from animal sources may play an important role in the 
origin of atherosclerosis in experimental animals.*°5’ The same 
may be true for humans. Researchers in New Orleans studied the 
diets of deceased human subjects in relation to the degree of 
atherosclerotic plaque found in their coronary arteries on autopsy. 
Several factors seemed to be associated with less clogging of the 
arteries. One was increased complex carbohydrate, another was an 
increased proportion of vegetable protein in relation to animal 
protein.°* Both these characteristics, of course, are most pro- 
nounced in a vegetarian diet. In fact, the researchers eventually 
realized (as anyone living in New Orleans should) that more 
complex carbohydrate and more vegetable protein could add up to 
only one thing: red beans and rice.‘® This is a favorite staple in the 
city of Mardi Gras, and tradition has it that a young man will never 
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propose to a young lady until he’s sampled her red beans and rice. 
This dish is the same as those that form the basis of many, if not 
most, ethnic diets that are largely vegetarian; that is, it features a 
combination of a grain and a legume. 

The term “legume” is an important one for the aspiring 
vegetarian to comprehend. It does not, as the French word 
legumes suggests, mean any number of vegetables. A more 
familiar equivalent might be “beans and peas,” but that’s a bit 
ambiguous since “beans” can mean string beans, which are eaten 
before their leguminous seeds develop enough to have the 
nutritional properties of the beans and peas that are referred to 
here as legumes. One might try “peas and dried beans,” but that 
leaves out fresh shelled beans, such as lima beans, which are both 
nutritious and more appealing than their dried equivalents. So it 
appears as though “legume,” academic though it may seem, is here 
to stay. In any event, the important point is that legumes combine 
with grains to provide a good-quality vegetable protein. They also 
contain, as do grains, large quantities of complex carbohydrate. 


CARBOHYDRATE: THE IDEAL FUEL 


Since the use of protein is mainly for repair and replacement of 
the structural components of tissue, one needs smaller quantities 
of it than of those nutrients whose major use is as a source of 
energy. In the following chapter we will explore in detail the issue 
of exactly how much protein is needed, but for the moment our 
focus is on the question of fuel and energy needs. When one gets his 
protein from mostly vegetable sources instead of animal ones, his 
principal source of fuel automatically changes. Whereas with an 
animal-protein diet the major source of fuel is fat, with a diet in 
which protein comes from vegetable sources, the major source of 
fuel is carbohydrate. 

This is inevitable; it is impossible to get vegetable protein 
without a generous amount of carbohydrate accompanying it, as 
we can see from the figure on the next page. Many people, 
foremost among them those who have suffered through popular 
weight-loss diets, may regard carbohydrate as anathema. If they 
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Percentage of Protein, Fat, and Carbohydrate Calories in Foods"* 


Carbo- 
Food Protein Fat hydrate 
(Uncooked) (% in calories) (%incalories) (% in calories) 


Hamburger, regular 


[street cres BI oUI 


Whole-wheatbread = 


Source: Watt & Merrill: Handbook of the Nutritional Contents of Foods. 


hear that a vegetarian diet means more carbohydrate, then they are 
likely to recoil and dismiss it out of hand. But replacing fat with 
carbohydrate is hardly a disaster, since carbohydrate is vastly 
superior to fat as a fuel. 

For, first of all, as a fuel carbohydrate “burns clean.” Foods 
such as fat and carbohydrate are oxidized to supply energy for the 
functioning of the body. When their burning is finished, the waste 
from this process must be removed. The oxidation of carbo- 
hydrate is very straightforward: it yields only carbon dioxide and 
water. The carbon dioxide exits through the lungs, and the water 
through perspiration, urine, or the moisture of exhaled air. The 
metabolism of fat, however, is a different matter: not all of the fat 
molecule can be reduced to carbon dioxide and water: there are 
residues of acids and something called “the ketone body” that 
remain. Such noncombustible wastes are troublesome, creating 
acidity and disrupting normal metabolic activities. 

Although only a limited amount of protein is necessary for 
structural repair, when meat is a major part of the diet it will often 
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end up supplying more protein than is actually needed. The rest is 
burned as fuel, along with the fat of the meat. Such protein, like 
fat, also leaves a potentially troublesome residue of acid, as well as 
ammonia. Small to moderate amounts of such by-products are 
handled easily by the body, but when they become excessive they 
can be irritating. Though at one time an overgenerous supply of 
protein was considered an enviable luxury, in recent years ideas 
have begun to change. High-protein diets are now thought to cause 
progressive damage to the kidneys, in part because of the 
residues that result. With this in mind, it becomes appropriate to 
limit protein intake to the range that is needed for tissue rebuilding 
and repair, and to avoid taking substantial amounts beyond that, 
which would end up being burnt as fuel. 

A certain amount of energy-producing food is necessary 
each day. As mentioned previously, the average adult will need 
somewhere between 1,800 and 2,500 calories.*! If we are to avoid 
fat and protein as major sources of fuel, then we are left with 
carbohydrate as the only other possibility. This is quite as it 
should be, since carbohydrate might be considered the ideal fuel. 
Nature takes carbon dioxide and water and puts them together 
in the presence of light, a process we call photosynthesis. Thus 
is captured the energy of the sun. We crack open the package, 
remove the energy, and cast off the carbon dioxide and water, 
which our bodies are designed to handle quite comfortably. 


Carbohydrates: The Good and the Bad 


But not all carbohydrate is the same. There are two basic types: 
simple and complex. Simple carbohydrate is sugar, and there are 
many different types of sugars—sucrose, fructose, and glucose, for 
example. Sugar molecules are relatively small. They might be 
considered the basic carbohydrate units. Since complex carbo- 
hydrates are much larger molecules composed of countless sugar 
units in long chains, they are broken down gradually, releasing the 
sugar links one by one into the bloodstream. The sugar units 
themselves, if taken into the body alone in any substantial 
quantity, will flood the circulation, playing havoc with blood 
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sugar levels and causing physiological and emotional instability. 

A sudden rise in blood sugar also requires a sudden output of 
insulin, since insulin is required for glucose to pass from the 
bloodstream into the cells. Frequent high doses of concentrated 
sugar thus put a strain on the insulin-producing cells of the 
pancreas, perhaps eventually disabling them and interfering with 
their capacity to smoothly regulate blood sugar levels. Such 
disorders as “hypoglycemia” and eventually even diabetes*? may 
follow. For such reasons, complex carbohydrate is much prefer- 
able to the simple form as a major constituent of the diet. The 
principal complex carbohydrate in the diet is starch. 

It’s unfortunate that starch has gotten such bad press. The 
habitual dieter might inform his physician with an air of smug 
pride, “I avoid starchy foods almost entirely.” Yet from the point 
of view of good health, starch should constitute the bulk of the 
well-balanced diet, since it’s the best fuel. Fuel needs exceed other 
needs, so starch should supply the major portion of the calories 
one consumes. 

But starch, too, comes in a variety of forms. Some starchy 
foods, such as white bread, are very low in nutrients other than 
calories. Although starch is a better fuel than sugar. fat, or protein, 
it is much more desirable to get starch from whole grains, 
vegetables, legumes, and fruits, where it is accompanied by some 
quantity of vitamins and minerals, protein, and fiber. The fiber in 
whole, starchy plant foods, for example, has been shown to further 
slow the absorption of sugar units from the starch chain into the 
circulation.®*-64 Thus starch in the form of vegetables, grains, and 
beans is especially unlikely to throw blood sugar levels out of 
kilter. Vitamins and minerals are also important. Just as one can’t 
burn gasoline in an automobile engine without spark plugs and 
piston rings, carbohydrate can’t be oxidized without the metabolic 
machinery that requires vitamins and minerals. But, like engine 
parts, cellular components wear out and must be regularly re- 
placed. Without an ongoing supply of the vitamins and minerals 
and proteins needed for their manufacture, one cannot keep the 
metabolic machinery in good working order. Unfortunately, 
refined starches such as white flour are largely devoid of such vital 
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nutrients and cannot supply them. 

Refined starches are still burned as fuel. But since the food 
itself is deficient in nutrients, one must draw vitamins and minerals 
from somewhere else in order to use it. One may call on the body’s 
reserves as long as such reserves exist. But once reserves are 
depleted, one will begin to withdraw and use up vitamins and 
minerals from cells that need to retain what they have for their 
own survival. As a result, those cells will die. The state that exists 
with respect to the body as a whole at this point is what physiol- 
ogists call starvation. This process can occur even when one is 
overweight and consumes many calories—if those calories are 
“empty calories,” unaccompanied by the nutrients needed to 
metabolize them. 

One of the impediments on the part of many peofsle to 
accepting a diet that is high in starch is the fear that it will cause 
weight gain. It can, of course, but only if one consumes more 
starch than one burns. Fat asa fuel can also cause weight gain. But 
the average person has the impression that starch is worse since 
there are popular weight loss diets that are based on a high intake 
of fat and protein, with the total exclusion of starches. Such diets 
seem more satisfying, because greasy foods stay in the stomach 
longer. They also can produce a rapid decrease in pounds, but at 
the same time will often result in a detoxification overload for the 
kidneys and liver. Interestingly enough, careful investigation of 
such high-protein, high-fat, meat-based weight-loss diets have 
shown that though total pounds of body weight decrease, it 1s 
primarily water—and in some cases even a small amount of 
muscle—that is lost. Without realizing it, the dieter maintains fatty 
tissue while he or she is losing pounds.® As soon as the person 
stops the diet and water returns to the dehydrated tissues, the 
pounds come back. Most people would probably not consider the 
whole process to be worth the effort involved if they understood 
what was going on. 

Whole foods—such as whole grains, beans, vegetables, and 
fruits that are high in complex carbohydrate—are also rich in 
fiber, and there is some evidence that one may tend to eat fewer 
calories when on a high-fiber diet.*’ The center in the brain that 
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signals satiation is stimulated by the motions of chewing and 
swallowing. High-fiber foods, such as whole-grain breads, rice, 
vegetables, and fruits, tend to require more chewing and swal- 
lowing per calorie. 

When whole-grain bread and white bread were compared, 10 
out of 12 subjects ate less whole-grain bread.68 Whena group of 13 
persons were allowed to eat as much as they wished, it was found 
they ate 22% fewer calories on a diet high in whole grains, 
vegetables, and other naturally high-fiber foods than when on a 
diet high in refined carbohydrate. As a result, they lost weight. 
The residue of high-fiber foods may also pick up and carry out 
into the stool some of the fats and oils, thereby decreasing their 
absorption and resulting in a lower caloric uptake.70, "t-4 


Fat as Fuel 


As noted earlier, vegetarian protein coming from grains, 
legumes, vegetables, and fruits brings along primarily carbo- 
hydrate, while animal protein, by contrast, brings along mostly 
fat. This difference is striking. Even the leanest meat carefully 
trimmed will contain at the very least 3% fat by weight. This would 
seem at first like a very small amount, but when one considers the 
fact that 75% of the meat is water, it can be seen that fat accounts 
for about 12% of the dry weight. Moreover, since fat is a storage 
form of energy, it is very dense. While a gram of carbohydrate or 
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protein accounts for only about 4 calories, for each gram of fat 
burned 9 calories of energy are produced. Thus in 100 grams of 
very lean meat, the 3 grams of fat will account for 27 calories, 
whereas the 20 grams of protein will account for no more than 
80 calories. Since there is essentially no carbohydrate in meat, it 
becomes clear, then, that fat accounts for over a third of the 
calories in even the leanest cut of meat. 

In meat of average fat content, such as regular ground 
hamburger, the percentage of calories accounted for by the fat 
will average close to 70%. The amount of fat in so-called “choice 
cuts” is even higher. Prime beef, for example, is “marbled.” This 
means that there are streaks of fat through the lean part of the 
meat. This marbling makes the beef tender and more palatable, 
but it also increases drastically the fat content. If the meat is 
eaten without trimming it, as is often the case, the fat content is 
still greater and can easily reach 85% of the calories. (See the 
table on p. 46.) 

Hamburger is notorious for the unreliability of its fat content. 
Meatcutters often capitalize on their ability to disguise organ 
meats and trimmings by grinding them into hamburger, and many 
of these scraps are exceptionally high in fat. Although USDA 
standards officially limit fat in hamburger to 30% by weight, it has 
been reported that in practice this may climb to above 60%.” A fat 
content of 65% by weight is roughly the same as 95% of calories. Of 
course, much of this fat oozes away when burgers are fried, but 
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ground meat used in meatloaves or casseroles will retain most of it. 

Therefore, as a reasonable rule of thumb, one can expect that 
the average serving of red meat will contain well over half its 
calories in fat. Unless it is carefully selected and trimmed, this may 
run to 80% or higher. Even a diet that is otherwise moderately low 
in fat will become excessively greasy if several servings of such 
meat are included each day. 

One of the few areas in nutrition in which there is a firm 
consensus Is with reference to the advisability of altering fat intake. 
Although experts on both heart disease”4 and cancer’5~78 agree 
that the consumption of fats should be cut, doing so is almost 
impossible as long as fat-rich red meats play a major role in the 
diet. The goal of fat reduction ranks with the importance of 
avoiding chemical contaminants and resistant microbes as one of 
the most compelling health-related reasons to decrease one’s 
intake of meat. 


Practical Measures: First Steps in Phase 1 


If one has not already done so, a good first step is to limit 
oneself to a maximum of 2 to 3 red meat meals per week. For 
many, this represents a significant reduction. It is not uncommon 
for North Americans to have a meat-based meal 15 or more times 
a week, since many typical breakfasts, lunches, and dinners are 
organized around some form of beef or pork. In such a case, 
reducing pork and beef to 2 or 3 times per week is quite a sig- 
nificant change and really as much as should be attempted in the 
beginning. Sucha step would initiate what we have called Phase I, 
which involves the gradual reduction of red meat. Even this should 
be accomplished slowly. A sudden reduction from 10 to 12 red 
meat servings a week to 3 or 4 might cause unnecessary discomfort 
and difficulty. 

Since the object is not only to reduce beef and pork but also to 
reduce the total amount of fats and oils in the diet, one must be 
careful about what is substituted for the beef and pork that is 
dropped out. A common catch phrase today is “less red meat, 
more poultry,” and the prospect of fewer meat meals is likely to 
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conjure up a vision of more plates of chicken. However, if we look 
again at the table on page 46 we will see that poultry, especially if 
the skin is included, may be as high in fat as some cuts of red meat, 
or even higher. And if it were fried chicken, then the fat content 
would climb still higher. 

During Phase |, as the amount of red meat is reduced, poultry 
and fish may be increased slightly but should not be used at every 
meal “vacated” by red meat. Rather, it is wise to develop a number 
of meals that are meatless to replace some of those from which 
meat has been dropped. Chicken and fish may then move into 
more prominent places in the diet; that is, they may be used as 
entrees or as the focus of the more important main meal of the day, 
rather than appearing in the lighter meals as chicken salad, turkey 
sandwiches, or fish and chips, for example. 

The inclusion of some meatless meals in the course of the day is 
a very important aspect of the early steps of making a transition 
to a vegetarian diet. In the beginning, meatless meals should be 
relatively infrequent and largely restricted to the lighter meals, for 
example, breakfasts, light lunches, or light suppers. It is reassuring 
and helpful in the beginning to retain the meat, fish, or fowl entree 
for the major meal of the day. 

But as one proceeds with Phase 1, one may also begin to alter 
the amount of red meat in the meat meal itself. One way of doing so 
is to emphasize meat dishes that include other ingredients, so that 
the meat content can be gradually reduced. Probably the best 
dishes for this purpose are those that are based in part on legumes, 
so that part of the protein of the meat can be replaced by that of the 
legume. An added advantage to such dishes is that they usually 
involve extensive cooking, so that the danger of infection from 
microbes carried by the meat is largely eliminated. If a meat/ 
legume dish is selected, one can allow the beans to make up an 
increasing proportion of the dish, evolving over a period of time 
into one that is totally vegetarian as well as satisfying and familiar. 
This is a relatively painless way to make the transition and can 
involve the progressive exploration of some intriguing ethnic 
specialties. 

A large number of such dishes combine red meats with beans, 
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such as chili con carne, Brunswick stew, or pork and beans. The 
principle is simple: the meat with its more familiar appeal is used to 
flavor the beans, whose taste is less distinct. Most of the recipes for 
such dishes reflect roughly equal proportions of meat, beans, and 
vegetables such as onions, garlic, tomatoes, green peppers, or 
celery, which supply flavor. Seasoning with spices and herbs is a 
matter of great variation, and often the aspect of the dish that does 
the most to define its ethnic origin. 

Besides stews like chili, meatloaves, burgers, and casseroles, 
there are other dishes that lend themselves well to combinations of 
beans and meat. During this phase, small amounts of meat are 
used, primarily to flavor food. Retaining familiar tastes provides a 
sense of continuity while allowing plant foods to make up a larger 
part of the diet. At this stage one is already in good company, 
having, in effect, adopted the stance of Thomas Jefferson, who 
wrote: “I have lived temperately, eating little animal food, and not 
so much as an aliment as a condiment for the vegetables which 
constitute my principal diet.”79 

When people begin to omit red meat from the diet (or even to 
decrease the quantity of it) they often express two chief concerns: 
Without red meat can I get enough protein? and, Can I get enough 
iron? Though there is widespread anxiety about getting enough 
protein, and although for the average person protein is almost 
synonymous with meat, most people feel somewhat reassured by 
retaining fowl and fish as prominent items in the diet. It’s easy to 
understand that they, too, are rich in protein, and their presence 
will answer for the time being the concerned friends and relatives 
who ask, “But where do you get your protein?” If one reduces 
sweets and other greasy foods as one eliminates meat, and 
increases more healthful alternatives, such as whole grains and 
fresh green vegetables, one will gain protein, too. There are also 
other tricks for increasing protein in the vegetarian diet, such 
as combining grains and legumes, which will be discussed in 
the next chapter. However, the question of iron is somewhat 
more troublesome. 


Chili with Meat and/or Beans 


Y, |b ground beef and/or 3 cups peeled, chopped 
up to 4 cups cooked beans tomatoes 


1-2 tsp salt 1 medium green pepper, 
4 tsp pepper chopped 


2 T chili powder 4 medium onions 
1 tsp ground cumin 


Fry onions and ground meat together until onions begin to 
brown. Add chili powder and green peppers and cook a bit more. 


Then add other ingredients, bring to a boil, and lower heat. Simmer 
for about an hour. 


The proportion of beans to meat can be varied. As tastes adapt, 


the beef can be eliminated altogether. As this is done, one may use 2 T 


olive oil or butter to fry onions, and increase or alter the seasonings 
somewhat. 
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IRON WITHOUT MEAT? 


Does the elimination of meat mean one is doomed to become 
pale and anemic? Is it impossible to be hale, hearty, and red- 
blooded on a vegetarian diet? There is no question that red meat, 
such as beef, is richer in iron than many other foods. (See table 
below.) Yet it is also clear that many plant foods, such as beans and 
green leafy vegetables, may equal or surpass it. But meat has a 
special edge in the iron department. Half or more of the iron in 
muscle meats such as beef is of a sort that nutritionists refer to as 
“heme” iron. It is found in hemoglobin, the molecule in blood that 


lron Content of Average Portions of 
Common Foods" 


Amount Iron (mg) 


| Milk(wholey) stupid 
Lentils 

Navy beans 
Whole-wheat bread 

[Spinach 


2 Colles 
Raisins 


“Cooked in own broth until water evaporates (not drained). 


Sources: Truesdell et al: Nutrients in Vegetarian Foods.” 
U.S. Dept. of Agriculture: Nutritive Value of American 
Foods.*' Davidson et al: Human Nutrition and Dietetics. *® 
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turns red on picking up oxygen, and in myoglobin, the pigment 
that makes muscle tissues red. This iron is assimilated in the body 
by a different mechanism from that which takes up the iron found 
in plant foods: the iron-containing fragments of the hemoglobin 
and myoglobin molecules cross the intestinal wall intact. This 
seems both to accelerate the absorption of the iron and to protect it 
from being picked up by, and bound to, substances in the diet that 
form compounds with iron.8? For this reason heme iron is 
absorbed at a rate of from 25% to 35% of what is ingested.83 

Iron absorption from plant foods, on the other hand, usually 
runs in the 2% to 10% range.*2>84 Certain iron-binding substances 
in plant foods, such as the fiber in fruits and vegetables, the 
phytates of grains, or the oxalic acid in spinach, have been 
observed to bind iron and are thought to carry it out of the body, 
preventing the absorption of much of what is present. 

The differences in absorption rates between meat and plant 
foods have led nutritionists to be concerned that vegetarians might 
be at special risk for iron-deficiency anemia. These fears are not 
unfounded; in fact, a number of cases of such anemia have been 
reported among vegetarians.85~88 That this is a legitimate worry is 
further underscored by the fact that iron is already one of the 
nutrients shown by surveys to be low in the diets of many 
populations, not only in the underdeveloped countries but in the 
U.S. as well.89 Those at particular risk are infants, because of the 
low iron content of milk, children and adolescents, because of their 
rapid growth, and women during their reproductive years, both 
because of blood losses during menstruation and because of 
the demands of pregnancy. For such persons, moving toward a 
vegetarian diet requires special attention to the issue of iron. 

Recently, however, we have learned more about the subtleties 
of the factors that either inhibit or enhance iron absorption from 
nonmeat food. Despite earlier opinions to the contrary, recent 
studies have shown that oxalates®® and most of the fiber in fruits 
and vegetables®»9! when taken in moderate amounts do not 
interfere with iron absorption in the living body, though some of 
them may bind iron in the test tube. Phytates, indigestible 
substances especially concentrated in the bran layer of whole 
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grains, remain controversial.?!~95-"-6 It’s been shown in the case of 
calcium, as we shall see in the next chapter, that the intestine can 
develop the ability to break down phytates, thus freeing the 
mineral bound by them.% Whether or not this turns out to be 
true in the case of iron, other components of bran such as 
the phosphates it contains do seem to inhibit iron absorption.% 
However, the effects of one previously suspected inhibitor 
have definitely been confirmed: that of tea. Black tea is a very 
potent obstacle to the assimilation of iron. This effect comes from 
the tannic acid in the tea, which combines with the iron to form an 
insoluble compound.” For this reason, tea probably should not be 
taken along with meals, though it is possible that some of the 
traditional additives such as milk or lemon may neutralize the 
tannic acid and reduce its interference with iron absorption. 


Boosting Available Vegetarian Iron 


One of the most interesting and important discoveries about 
iron is that its absorption from grains and legumes can be greatly 
enhanced by the presence of ascorbic acid (vitamin C). Vitamin C 
is plentiful in such foods as tomatoes, green peppers, turmeric, and 
lemons. A recent report states: “The effect of ascorbic acid on 
non-heme iron absorption has been tested in a number of dietary 
settings and in every case has been shown to be profound. It playsa 
particularly critical role in diets in which little or no meat is 
present.”°° Non-heme iron absorption in one study was quad- 
rupled by including in the meal enough vegetables to provide 
65 milligrams of vitamin C.%* This amount is exceeded by a cup 
of broccoli or half a green pepper. 

Green leafy vegetables, which are often high in both iron and 
vitamin C, can be exceptionally good sources of dietary iron. 
Favorite recipes in many parts of the world make generous use of 
ingredients rich in vitamin C, such as tomatoes, green peppers, or 
hot chilis. This is especially true of bean dishes (see recipe on p. 
140), and it is interesting to discover that legumes such as lentils, 
beans, and peas have recently been recognized as being particularly 
rich in iron.%+!0° The potential of ascorbic acid to facilitate the 
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Vitamin C Content of Foods Often Used in Vegetarian Meals 


Vitamin C 
mg per '2 cup 
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Green sn 
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Source: Nutritive Value of American Foods.*' 


assimilation of such iron makes it a valuable source of this mineral 
for the vegetarian. Lactic acid (in yogurt) has been thought to play 
a similar role,!°! but other acids probably don’t.%8 

There are other tricks for boosting the iron available in 
nonmeat foods. For example, it has been shown that the iron from 
pots and skillets can add significantly to absorbable iron in the 
diet.!92 It is leached from the inside of the pot and combines with 
the food.!°3 Available iron in food can be increased by 100% to 
400% when it is prepared in iron cookware. !% This effect might be 
excessive when very acidic dishes, such as concentrated tomato 
sauce, are prepared in iron cookware. The inside of the cooking 
utensil will lose its shiny surface and the food will become 
darkened and develop an unpleasant metallic taste. Regular 
consumption of such food could eventually lead to iron overload. 
Although a certain amount of iron from cooking utensils is 
helpful, too much can cause iron to accumulate in tissues and 
cause illness. Very little iron is carried over into the food when 
nonacidic dishes are cooked in ironware, especially if some 
cooking fat is present. Thus, an appropriate rule of thumb for a 
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vegetarian would be to cook about half his food, an assortment of 
dishes, in iron pots and pans. A heavy iron skillet with beans, 
peppers, and tomatoes simmering away may be appetizing in part 
because of the satisfaction of iron needs that it suggests. 

Minerals often compete with one another for absorption. 
Foods very high in calcium can interfere with iron absorption, just 
as excess iron can interfere with the absorption of other minerals, 
such as zinc. Too much milk, which is high in calcium and low in 
iron, can block iron intake. 


Researchers Look at Iron in Vegetarians 


A number of studies have shown that iron intake among 
vegetarians is often as high as or higher than that among meat- 
eaters. !05-!10 This is not surprising; if we look again at the iron 
content of a number of animal and plant foods (see table on p. 64), 
we see that plant foods are quite rich in iron. Though half the iron 
in the meat may be heme iron, which is well absorbed, in a 
well-designed vegetarian diet the vitamin C-rich foods and iron 
cookware can produce a level of iron intake that is as high or 
higher, with an availability that is also equal. 

Theoretically then, there are good reasons for postulating that 
a vegetarian could get adequate iron, despite concerns about 
phytates, oxalates, and fiber. But that’s theory. It would be helpful 
to know what, in fact, is the status of iron in vegetarians as 
compared with that of the general population. 

To find out, researchers studied blood levels of iron and 
hemoglobin in a group of 56 vegetarian women,!!! since women 
are at particular risk for iron deficiency, especially during their 
reproductive years. As might be expected, the iron content of the 
vegetarians’ diets was higher than that in the diets followed by 
comparable women in the general population. But by accepted 
methods of estimating the availability of the non-heme iron in 
plant foods, iron absorption from their diets would be calculated 
to be quite low, ranging from about 25% to 75% of official 
recommendations. In view of this, one might expect from such 
results an iron-deficient and anemic group of women. 
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Not so. Only 7 of the 56 had hemoglobin concentrations in 
the blood below 12 milligrams per 100 grams, the point at which 
one begins to suspect iron deficiency. By comparison, a larger 
percentage of women in the general population had hemo- 
globin levels that low. By three separate additional criteria,"-7 
the vegetarian women were found to have normal levels of iron. 

Though some of the vegetarian women took iron supplements 
or vitamin C, both of which might be expected to boost iron tissue 
levels, the 25 women who took neither extra iron nor extra vitamin 
C had hemoglobin and iron levels that were equally as good. This 
included 9 women who were still menstruating (and therefore 
regularly losing blood). 

The researchers termed the results “surprising.” They sug- 
gested that the vegetarians had somehow adapted to their diet in 
such a way as to enable them to increase their efficiency of iron 
absorption. Although the results may have been due to a skillful 
combining of food rich in vitamin C with food high in iron, or to 
the use of iron cookware, it should not astonish us if we also find 
that long-term vegetarians can handle the iron in plant foods 
differently from persons accustomed to mixed meat and vegetable 
diets. Earlier studies done to compare absorption of iron from 
meat-containing meals with absorption of iron from meals 
consisting solely of plant foods may not be applicable to those 
whose digestion has had years to adjust. What’s more, if it’s true 
that a well-balanced vegetarian diet is conducive to overall good 
health, it would not be unlikely that other, as yet unidentified, 
aspects of metabolism might operate more efficiently, enabling 
one to use the iron one does absorb in a more effective way.™-® 

In any case, it seems clear that one need not become iron 
deficient on a meat-free diet. But a word of caution: the key 
qualifier here is “well-balanced.” As noted before, simply remov- 
ing meat guarantees little. The diet must be selected with some care 
in order to provide for adequate iron nourishment. 

There are certain situations in which iron depletion can have 
serious consequences. One is that of the pregnant woman, where 
normal development of the fetus depends on adequate iron. 
Another is that of the child, where too little iron can interfere with 
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mental development during childhood. Infants and preschool 
children with iron deficiency—even though often showing no signs 
of anemia—have been found to score lower on intelligence tests 
and to have a decreased attention span. Replenishing their iron 
stores with supplementary iron resulted in a prompt improvement 
in test scores.!!4 

But prolonged use of supplements is not the best solution to 
providing adequate iron. Progressively higher doses of iron given 
to pregnant women resulted in correspondingly higher levels of 
hemoglobin and iron in the blood, but also produced progressively 
lower levels of copper, zinc, and selenium, all of which are also 
essential minerals.!'5 Iron is thought to compete with other 
minerals for binding sites at the intestinal wall, where absorption 
takes place. In view of such considerations, it’s probably best to 
supply as much iron as possible through the diet, where it will be 
present in proper proportions with other essential minerals. 
Supplements should be reserved for special situations and their use 
preferably supervised by a professional who can judge accurately 
how much to give and when to stop. 


Summing Up: How to Get Enough Iron 


Optimal dietary iron can be provided with a meat-free diet as 
long as one keeps in mind the following points: 

1. The well-planned vegetarian diet (based on whole grains, beans, 
and green vegetables) has as much ironas the average American 
diet (or more) but it’s less readily absorbed. 

2. Absorption can be increased (up to fivefold) by including in the 
meal fruits and vegetables rich in vitamin C. 

3. The iron content of the diet can be doubled, tripled, or 
quadrupled by using iron pots and skillets. 

4. Diets or supplements excessively high in tea (or tannic acid), 
protein, calcium, phosphorus, or fiber can interfere with iron 
absorption. 

By eliminating meat from the diet and making some associated 
changes, we can reduce dietary fat markedly, and thus decrease 
our risk of atherosclerotic cardiovascular diseases and at least 


Phase 1: Red Meat al 


some cancers. Moreover, as we shift our caloric intake from fat to 
carbohydrate, if most of this carbohydrate is derived from whole 
foods such as grains, beans, fruits, and vegetables, we are also 
assured a more ample intake of vitamins, minerals, and fiber. It is 
clear that by using a little ingenuity we can easily attain these very 
desirable goals without putting our iron status in jeopardy. 


SUBSTANTIAL WITHOUT BEING HEAVY 


After reading an exhaustive cataloging of the dangers of 
modern meat, learning of the considerable benefits that accrue 
upon shifting to a high-fiber, low-fat alternative, and being 
thoroughly convinced that nutrients such as iron are easily 
accessible from plant foods, one may still find oneself craving a big 
juicy steak—at least every now and again. Is the desire for red meat 
simply an innate and unalterable aspect of humankind’s biological 
nature? Some science writers have maintained that such is the case, 
pointing out that less than 1% of the world’s population volun- 
tarily spurns every type of flesh food.'!!§ Many of the largely 
vegetarian people in underdeveloped countries eat little meat 
because it’s simply not available. The affluent classes in such 
countries generally eat more meat, and meat consumption climbs 
quickly in countries as they prosper economically."-? Such a 
preference for meat might lead to the simple conclusion that man is 
by nature a carnivore. Humans do not have the extra stomach or 
rumen of grazers like cows or horses. And we do have canine teeth 
for tearing meat. 

But our canines are quite small compared with those of the 
true carnivores, such as lions or dogs. Besides, unlike them, we 
have a mobile jaw, designed for grinding plant foods. We also have 
an alkaline saliva for digesting carbohydrate, whereas theirs is 
acidic and best suited to meat. Furthermore, we have a longer 
intestinal tract than the carnivores, well enough suited to the 
assimilation of plant foods, though not as long as that of exclusive 
herbivores. 

The truth is, we’re omnivores. We’re equipped to eat almost 
any kind of food. This makes us most similar to our closest 
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relatives, the apes and the chimpanzees. They are also omnivores, 
subsisting quite happily on vegetarian fare for long periods of 
time. Yet they, too, can be overwhelmed by a hankering after meat: 
chimps have been observed to eat—besides their usual diet of 
fruits, leaves, and tree bark—additional nonplant tidbits such as 
termites, birds’ eggs, and, on occasion, the birds, too. In fact, 
chimps have even been seen killing and eating wild pigs and small 
baboons. 

This is not common, however, and such behavior seems to run 
in cycles. The flesh-eating lasts a month or two, then seems to wear 
off. After that, the chimps return to their staple diet of vegetation. 
Such cycles or crazes of deliberate hunting and meat-eating appear 
to be stimulated by an accidental or chance capture of prey. This 
seems to trigger some latent capacity for hunting and killing.!!7 It 
is as though eating the meat activates an instinctual capacity for 
aggression. There is a time-honored, if not scientifically proven, 
association between meat-eating and aggressiveness in humans, 
too. How this might have developed is not difficult to imagine.!!8 


Meat and A ggression: A Hypothesis 


Though man’s early ancestors are thought to have been heavy, 
rather cumbersome vegetarian food gatherers, changing climatic 
conditions seem to have reduced the availability of plant foods for 
long periods, forcing the evolution of a lighter and more stream- 
lined body capable of running and hunting. The successful stalking 
and killing of prey must have required the development of cunning 
and aggression, too. Perhaps this early ancestor of modern man 
was like his cousin, the chimp, the taste of a kill rekindling his 
hunting instincts, and gearing him for a period of surviving on 
animal foods. During other cycles when available food was 
vegetation, he would appropriately calm down, settling back into 
a diet of plant foods and a more peaceable way of living. 

Such adaptiveness would serve well as long as such a being 
lived in nature. But agriculture and animal husbandry would 
create a new set of circumstances. What becomes of the hunter’s 
drive to kill when meat comes from domesticated animals? 
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Anthropologists have observed that warfare in prehistoric Europe 
became common only after man began to keep herds of animals 
for food.'!9 It would follow that the consumption of meat by those 
who live quiet, unaggressive lives could create inclinations to 
inexplicable violence or a pervasive sense of pointless anger and 
hostility. 

Though such explanations remain largely speculative, they 
could help account for a number of current psychosocial phe- 
nomena that are otherwise baffling, such as sudden outbreaks of 
violent behavior and the prevalence of anger both overt and 
suppressed observed by modern psychiatrists working with popu- 
lations in which meat consumption is high. In any case, it is 
interesting to note in this connection that for millennia in India 
meat as an article of diet has been traditionally prescribed for 
Rajputs, the caste made up of warriors and rulers. By contrast, the 
Brahmins, who were to dedicate themselves to study and the 
spiritual life and who were not to engage in battle, were forbidden 
the use of meat. This lends a bit more support to the hypothesis 
that man has a dual biological potential and that he can be geared 
to more aggressive behavior by eating meat. Perhaps over 
thousands of years of cultural evolution, the people of India 
discovered how to harness such a potential productively. 


Meat and Consciousness 


The term Rajput is related to raja, which means prince or king. 
It is also related to the word rajas, which means the principle of 
activity or motion. According to traditional ideas that have grown 
out of the ancient systems of Indian philosophy, certain foods 
stimulate activity, restlessness, and movement. These are the foods 
which are rajasic. Although red meat in its fresh and most 
wholesome form is considered to have a predominantly rajasic 
effect, this is not a principle that can be applied without 
modification to modern man. In practice, today, as we have 
discussed, meat is most often not fresh or wholesome and is 
consumed quite some time and distance from its slaughter. As a 
result, it is subject to all the problems with spoilage and 
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deterioration that are inherent in a food killed well before 
consumption. Fruits, grains, vegetables, and beans are different, in 
that they can be harvested and transported while still alive. They 
are killed either as they are cooked or as they are eaten. This 
considerably reduces the opportunity for deterioration. 

In the terms of traditional teachings in the Himalayas, food 
that has undergone some degree of deterioration is considered 
tamasic, and seen as producing a sense of heaviness, lethargy, and 
irritability in those who eat it. Most fermented foods are included 
in this category. Fermented meats, such as hams, sausages, and 
dried beef, would be especially likely to have a tamasic effect. 
Ready-made foods, whether packaged and frozen or delicatessen- 
type dishes that have been held under refrigeration for some time, 
are also likely to have the same drawbacks. 

Although the lethargy and heaviness resulting from over- 
processed, devitalized, and partially deteriorated food is usually 
felt to be unpleasant, it may, on the other hand, be intentionally 
induced. After a hectic day (the effects of which are rajasic), the 
slowing down produced by tamasic foods and beverages may be 
welcomed. The use of alcohol, which is a fermented tamasic 
beverage, as a tranquilizing agent is a classic example of this 
principle put into practice. The use of tamasic foods may produce 
a similar, though milder and less noticeable, effect. 

Becoming accustomed to, or even dependent upon, tamasic 
foods as a sort of tranquilizer is probably not uncommon. During 
the transition to vegetarianism, this tendency must be appreciated, 
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since it can sabotage one’s best efforts. 

But an urge to eat tamasic food may also stem froma lack of 
good-quality food that is satisfying. One’s first attempts to provide 
oneself with meat-free meals are likely to center around salads, 
fruits, and lightly cooked vegetables. Although stir fries and rice, 
as an example, are light and refreshing and are a pleasant change 
for one who has been used to heavier meat-based meals, one will 
probably soon tire of them. 

Thus, vegetarian meals that are light and unsubstantial, if 
taken consistently, will lead gradually to an increased craving for 
heavy animal foods and a tamasic “fix.” Therefore one who is 
involved in the transition to vegetarianism must work system- 
atically during the first phase of this transition to develop the 
capacity to produce meals that are solid and substantial, without 
being heavy and dulling. 

By the end of Phase | it should be possible to completely 
eliminate red meat from the diet. Phase | may take anywhere from 
a month to a year or more. Poultry and fish will take over as 
entrees in major meals or in lunches, if that is when one eats out. 
This usually works out best, since it is often difficult to provide a 
well-balanced vegetarian meal from the selections available in a 
restaurant menu. During this phase it is also very important, as 
emphasized earlier, to learn to plan and prepare a few appealing 
and substantial meat-free main dishes. Rather than relying heavily 
on fish, eggs, cheese, fats and oils, or heavily salted condiments to 
lend appeal. it is better to attain satisfying and substantial meals by 
cooking foods ina manner that will concentrate them. Vegetables, 
for example, can be cooked inan open iron skillet, and reduced in 
bulk. This gives them a “meatier,” chewy consistency, so that the 
density of nutrients is increased, as is the flavor. 

It is important to avoid overcooking, as this will result in a 
tamasic effect and a loss of flavor. Overcooking yields food that is 
heavy and leaden and that causes one to feel lethargic. Under- 
cooking, on the other hand, will produce food that is bloating, 
gassy, and prone to produce restlessness and spaciness. Food 
prepared from fresh, live ingredients, cooked enough but not too 
much, can be satisfying and substantial, yet leave one both alert 
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and calm. Such food is that traditionally thought of as sattvic. The 
use of food of that quality has been a major goal in many of the 
great spiritual traditions, since it is recognized as conferring both 
optimal health and a capacity for expanded consciousness. 


Meatless Entrees 


As we saw earlier, certain ethnic dishes lend themselves well to 
the gradual phasing out of their meat content. Such dishes usually 
involve beans, and since many are of rural or peasant origin, where 
supplies of meat were seasonal! or unreliable, they are flexible. 
Meat can be included or, if none is at hand, it can be omitted and 
other ingredients used for seasoning. 

By the end of Phase |, when red meat is totally eliminated, this 
principle might be expanded. One way of doing so is to devise 
meatless versions of common meat dishes that may not have any 
traditional counterpart. Meatless frankfurters and soy-based meat 
analogues, sold for example as “vegetable cutlets,” are now 
available. Unfortunately, in order to imitate the texture and taste 
of meat, processes and ingredients are necessary that may detract 
from the nutritional value of the food. 

A less contrived solution is the use of legume-based substitutes 
that are not intended to be reproductions of meat, but nevertheless 
replace it to some extent by supplying somewhat similar taste, 
texture, and appeal."t.!0 An example would bea lentil loaf, a main 
dish or entree that could replace meat in a meal that might 
otherwise remain unaltered. Another example would be a bean 
ball that is served with spaghetti. 

These meatless entrees may not, as we shall see later, be the 
ultimate in vegetarian eating, but they are often a useful transi- 
tional measure. What should be accomplished by the end of Phase 
| is summarized on page 78. 


Spaghetti and Bean Balls 


1'4 cup cooked beans or lentils | rounded T grated Romano 
(leftover or freshly cooked) cheese 


| cup whole-wheat bread 2 eggs lightly beaten 


crumbs 2 T parsley flakes 


salt to taste 
Y& tsp pepper 


2 tsp onion powder 


Mash beans and mix with other ingredients, adjusting seasonings 
(less will be needed if leftover, already seasoned beans are used as 
base). Wet palms, to prevent sticking, and form mixture into walnut- 
sized balls. Steam on steaming rack 15-20 minutes or bake at 350° 
Serve with tomato sauce or with white sauce and mushrooms over 
spaghetti. 

The bean balls can also be seasoned with a little nutmeg and 
caraway, steamed, and served with an onion or mushroom sauce over 
rice accompanied by a cooked vegetable, bread, and a salad, as one 
would serve Swedish meatballs. 

For lunches or picnics they can be larger and flatter and can be 
fried to go into hamburger buns, where they are perfect with lettuce, 
tomato, and the usual trimmings. 
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Goals for Phase 1 


1. To have eliminated: 
e red meat 
e refined sugars 


2. To have added: 


¢ meatless main dishes at least twice a week 
(incorporating legume and grain as often as 
possible) 


3. To take regularly: 
e a piece of fresh fruit daily 
® a green salad at least every other day 
¢ a fresh (not canned or frozen), cooked, green or 
yellow vegetable at least five days a week 
© one serving of a whole grain at least five days a 
week 


PHASE 2 
POULTRY 


This chapter will focus on the next step in the development of a 
nutritious, well-balanced vegetarian diet: the elimination of poul- 
try and the systematic increase in vegetable protein. It begins by 
reviewing the problems that arise when using poultry in the diet, 
and then moves on to consider the question of how much protein is 
needed in the diet and how it can best be provided without recourse 
to meat or poultry. After that we will look at what happens to 
mineral status with this change; first at calcium metabolism and 
bone disease on the vegetarian diet, and then at the trace minerals, 
especially zinc. 

The first priority in Phase 2 of the transition to a vegetarian 
diet is a critical evaluation of the role of poultry in the diet. In 
America today poultry most often means chicken—fried chicken, 
baked chicken, broiled chicken, barbecued chicken, and chicken 
salad, to name some of the more common versions of what has 
become an increasingly important staple in the American diet. 
Although other kinds of fowl, such as duck, pheasant, and turkey, 
also belong in this category, only turkey has even begun to 
approach the volume of use that characterizes chicken. This is 
partly because the production of edible chickens has become a 
streamlined industry. It is now both space- and labor-efficient. 
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Huge numbers of birds can be produced by modern poultry 
“factories” where the animals are kept in small spaces, the food is 
brought in by conveyor belt, and the slaughter, preparation, and 
packaging are highly automated. Such efficient production tech- 
niques have helped make it possible for the price of chicken to be 
quite low, which probably accounts in part for its continuing 
growth in popularity. 

Whereas the consumption of poultry in 1910 was 18 pounds 
per person per year,' by 1981 it had risen to 63. Currently, 
although the use of red meat seems to be dropping somewhat, the 
consumption of poultry continues to climb. Those making 
changes in their diet for health reasons most often report decreases 
in beef and pork, while noting an increase in fish and fowl. Though 
such change may be due in part to economic considerations, there 
also seems to be a widespread feeling that poultry is lighter and 
more healthful than red meat. To some extent this may be true: 
lean, broiled white chicken with the skin removed is certainly 
lower in fat than lean, broiled trimmed beef. 

Classical Ayurveda, the origin and inspiration for much of 
Oriental and Near Eastern medicine, throws an intriguing light on 
this question of how different animal foods affect human beings. 
The peculiar qualities of a specific animal are seen as determining 
its particular properties as a food: the flesh of the heavy water- 
dwelling animals like the water buffalo, for example, would tend 
to increase fluid in the system and produce a feeling of heaviness 
and lethargy. On the other hand, the consumption of animals from 
the opposite end of the spectrum, such as birds, especially those 
from desert habitats, would tend to produce lightness and dryness. 

The existence of such subtle effects from animal foods has 
never been subjected to the scrutiny of modern scientific study. 
Besides, these effects might be largely irrelevant in the modern 
world, where methods of raising animals for human consumption 
so affect the quality of animal foodstuffs that their subtler 
properties could be obscured. Therefore, despite the fact that its 
lightness and ease of digestion could provide fowl with inherent 
advantages over meat, the health of animals raised under the 
conditions of the modern poultry farm makes them less than 
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desirable as a staple in the diet. 

Just as beef cattle and hogs are raised with the use of drugs as 
growth promoters, so is poultry. Both chickens and turkeys are 
commonly fed low doses of antibiotics to make them gain more 
weight. As in the case of the other animals, they also develop 
resistant strains of microbes.? As a matter of fact, salmonella, the 
bacterium that has been most often associated with foodborne 
intestinal infections, and the same organism that has produced 
serious outbreaks of disease in those who have eaten contaminated 
hamburger, is even more common in poultry than it is in beef.? 
Although plant foods can also harbor and grow salmonella, most 
infections are carried by animal foods, since animals are the 
reservoir for the salmonella bacterium. Milk and eggs were 
formerly a serious problem in this respect, but meat and poultry 
are now the major identified routes for the transmission of 
salmonella, and in recent years poultry has surpassed red meat. 


Mechanized Poultry Slaughter and Bacterial Contamination 


Although both poultry and cattle frequently carry salmonella 
in their intestinal tracts, the technique used to slaughter and 
process chickens makes them especially problematic. The birds 
are shackled by their legs to a conveyor, and then stunned, bled, 
scalded, defeathered, washed, and eviscerated. Each of these steps 
contributes to the contamination of the final product, though 
some cause more spread of microbes than others. As they are 
shackled and electrically stunned, feces are often shed. During this 
process, there is considerable contamination back and forth 
between birds and equipment. The high rates at which the chickens 
are moved through the production line make it difficult to prevent 
this. Of 100 cultures taken from a random sampling of equipment 
surfaces ina typical poultry processing plant, 28 grew salmonella.’ 

The most massive bacterial contamination occurs during 
defeathering. In earlier times chickens were dressed by hand; after 
they were dipped in scalding water, the feathers were plucked off 
manually. Nowadays the whole process is mechanical. Feathers 
are removed by rubber fingers that flail the bird at a rapid rate. As 
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the machine holds the chicken and the fingers pound it, more 
bacteria-laden feces are pressed out of the bird, soiling the 
defeathering machine as well as the chicken and creating a mist or 
aerosol of airborne microbes that can then spread to adjacent birds 
and equipment. Over a million microbes per square centimeter can 
be found on the fingers of the defeathering machine.":'! Chlorine 
cleaners are only able to reduce this by a factor of 10.5 These 
microbes on the skin are beaten by the mechanical flails into the 
pores vacated by the stripped-off feathers. This increases the 
number of bacteria in and on the skin by about a hundredfold.® 
Moreover, because of this, the bacteria gain access to channels and 
crevices below the surface, where they are less affected by heat and 
tend to resist removal by later washing.’>8 As knives and machines 
cut out the entrails of the bird, contamination of the edible parts 
with organisms such as salmonella further increases.? Though 
washing in a cold bath removes some of the microbes from the 
surface of the meat, it also serves to cross-contaminate other birds 
that might not have been infected.!° 

Until recently salmonella was considered the primary disease- 
causing microbe in meat and poultry. Although it is true that 
infections with resistant strains of salmonella appear to be on the 
rise,!'»!2 and that poultry is the most common carrier of salmon- 
ella, it may harbor another disease-causing organism even more 
frequently. In some laboratories, this second microbe, a relative 
newcomer called campylobacter, is the most common pathogen 
isolated from the stool specimens of patients with acute gastro- 
intestinal symptoms. Poultry seems particularly prone to con- 
tamination with campylobacters;!3 80% of chickens and 90% of 
turkeys carried through a typical slaughterhouse produced posi- 
tive cultures of them.'4 Counts are as high as 100,000 bacteria per 
bird.'5 Like salmonella, these microbes are present primarily on 
the surface of the edible parts of the chicken. 

The minimum number of bacteria required to produce an 
acute infection is small. As few as 500 of them have caused illness 
in susceptible persons.'* Though cooking kills these organisms, the 
small numbers needed to cause infection can be transferred from 
the raw meat to surfaces in the kitchen and then to other foods in 
the same fashion as that described for beef or pork. 


Phase 2: Poultry = 83 


To minimize the risk of transferring campylobacter, as well as 
salmonella, which is also infective at very low doses,!’ poultry 
Scientists advise using the same precautions for handling raw 
poultry products that are recommended for red meat. Since proper 
precautions are not always taken by retailers,'* meat dishes such as 
sandwiches or salads that are purchased to be eaten with no further 
cooking are best avoided. Unfortunately, even nonmeat deli items 
like rice pudding or macaroni salad are sometimes stored without 
covering in refrigerators, where drippings from raw meat can 
contaminate the prepared food.!8 

Thorough cooking is also necessary. Chicken that appears 
pink and underdone is the most likely source of infection.!? Since 
campylobacters survive freezing,”° inadequate cooking may result 
from incompletely thawed meat, the inside of which will stay 
cooler as it is cooked, not reaching high enough temperatures to 
kill the bacteria. 

The symptoms of campylobacter infection are also similar to 
those that result from salmonella. There is usually abdominal 
pain, which on occasion may be severe enough to lead the 
attending physician to suspect acute appendicitis. It would be 
interesting to know how many emergency operations for pre- 
sumed appendicitis that turn up normal appendices are actually 
cases of campylobacter or salmonella infection. 

Though both salmonella and campylobacter infections have 
been reported from very small doses of microbes, it is thought that 
susceptibility to them will depend on one’s state of general health. 
Whereas as few as 500 bacteria have been shown to cause illness in 
susceptible persons, such as the aged, the very young, or those who 
are debilitated or undernourished, healthy young men have 
ingested up to 200 times that many without developing any 
symptoms.?! It would appear that those who follow a diet that is 
well balanced and rich in nutrients and who have a lifestyle 
conducive to good health are usually able to ward off all but the 
more concentrated onslaughts of foodborne bacteria.?* By con- 
trast, devastating outbreaks of these infections are being reported 
with alarming frequency in susceptible populations, such as the 
residents of nursing homes. 
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A Cancer-Related Microbe in Poultry? 


The potential for drug-resistant intestinal infections from 
poultry is beginning to be more widely recognized by public health 
officials and food scientists. But there is an even darker side to the 
poultry question—one that has been raised by a small number of 
researchers who have consistently identified and grown out a 
microbe from chickens that produces malignant growths in other 
experimental! animals. It has to do with a possible link between 
unhealthy chickens and cancer in humans. 

This organism, different from bacteria like salmonella or 
campylobacter, has been recultured from the tumors produced, 
and identified again as the same microbe. This stepwise process 
satisfies all the criteria required by scientists for establishing the 
causal role of a microorganism in a disease. The organism is 
described as atypical, in some ways like a virus, in others like a 
bacterium, and is not easily studied using standard laboratory 
techniques. For this reason, it is felt, the organism has escaped the 
notice of most cancer researchers. 

Actually the microbe described by this group of scientists is 
thought to be identical to that originally demonstrated in poultry 
cancers by Dr. Peyton Rous in 1910. In the following decades Dr. 
Rous refined and confirmed his findings on the transmissable 
nature of this cancer-related microbe and in 1966 he was awarded 
the Nobel Prize for this work. Though the extent to which such 
infections are involved in human cancer remains controversial, 
Dr. Rous and others have remained concerned that the risk of 
cancer being transmitted by infected poultry is serious and 
widespread.23-25 


Phasing Out Poultry 


In any case, the risk of contamination with antibiotic-resistant 
bacteria is in itself sufficient cause for adding poultry to beef and 
pork on the list of dietary undesirables. A recent study docu- 
mented multiple drug resistances in 80% of 3,500 cultures of 
salmonella taken from such food-producing animals.26 

Moreover, dropping poultry provides some other important 
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advantages, too. By eliminating fowl in addition to red meat, we 
are able to further decrease the total intake of flesh food in the diet. 
This permits us to bring down fat consumption another notch or 
two, since most chicken dishes contain quite a sizeable percentage 
of fat calories (see table on p. 46). It also allows us to decrease 
animal protein and our intake of chemical toxins, as well as 
possible undesirable microbes. Moreover, we can then, by re- 
placing these animal foods with plant foods, increase vegetable 
protein, complex carbohydrate, fiber, and vitamins and min- 
erals—all desirable goals. 

As with red meat, the first steps toward eliminating poultry 
can be taken by preparing dishes that contain less amounts of the 
animal food. Once more, this is most ideally accomplished by 
adding beans. The beans allow one to begin to move away from 
animal protein by basing the diet on a foundation of grains and 
legumes. Unlike red meat, poultry combines best with the more 
mildly flavored beans. White beans and pea beans go better with 
the delicate white meat, while lentils blend well with the darker 
parts. Bean/ poultry dishes are well suited to serving over rice, or 
when made with a cream sauce, over toast. 

As one moves away from the use of poultry, anxiety about the 
ability to obtain enough protein often arises. To deal with such 
concerns, we will first consider the principles of combining plant 
proteins skillfully so as to maximize their value, and then discuss 
the question of how much total protein is needed each day. 


AMINO ACIDS: COMPLEMENTATION 
VERSUS SUPPLEMENTATION 


Although meat, fish, and dairy products are thought of as 
protein foods—and we may on occasion acknowledge that beans 
or nuts have protein—we often fail to notice that other plant foods 
have protein too, such as grains or green leafy vegetables. Even 
fruits have some protein; a few, like oranges, contain rather 
generous amounts. But plant foods are different from animal 
foods as far as their protein is concerned. First of all, there’s less of 
it. While a fourth to a half of the calories in beef may be from 


- White Beans and Chicken 


1/2 lb (1 cup) white beans 1 clove garlic, minced 

(e.g., Great Northern) salt and pepper to taste 

(3 cUPSeags=s) : : 3 large chicken breasts, 
2-4 T butter or olive oil skinned, boiled, and boned 
1/2 tsp poultry seasoning (or 

sage or thyme) 


Soak beans overnight, then drain. Skim fat from chicken broth, 
discard, and add broth to beans. Cook, adding boiling broth or water 
as necessary, but allow most liquid to cook away. Sauté chicken briefly 
in butter or oil. Add garlic and herbs and saute another few minutes. 
Then add beans, salt, and pepper, cover and cook on low heat for 5-10 
minutes to allow flavors to mix. Serve with rice, a cooked green 
vegetable, and bread. 

As the amount of chicken is reduced, the amounts of beans and 
butter or oil are increased, until a full pound of beans and 4 T of butter 
or oil are used. Tofu can be substituted for part or all of the chicken. 

With or without the chicken, this dish can be dressed up by 
sautéing 2 cups of sliced mushrooms before the garlic and herbs are 
added, and by pouring in I /2 to 2/3 cup white wine along with the 
beans. 
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protein, only a little more than a tenth of those in wheat are. Even 
soybeans, the most protein-rich of the legumes, are only one- 
quarter protein. This alone is not a serious problem, since most of 
the rest of plant foods is carbohydrate, which is, as we saw, a very 
desirable fuel. But there’s another major difference between the 
protein of plant and animal foods, and that has to do with its 
quality. 

To understand the issue of protein quality we must first look at 
how proteins are made. A protein molecule is essentially a chain. 
The links in this chain are the smaller molecules called amino 
acids, each of which contains a nitrogen atom. 

The amino acid unit itself has two characteristic parts, the first 
of which makes it an acid and the second of which contains 
nitrogen and is indicated by the term amino. This word comes 
from the same root as ammonia, the nitrogenous gas given off by 
decaying protein or by the perspiration of someone who eats a 
high-protein diet. The nitrogen, which makes protein unique 
among the large molecules found in biological systems, comes 
ultimately from the atmosphere. Air is approximately 80% 
nitrogen, the rest being primarily carbon dioxide and oxygen. 
Although most plants must take their nitrogen from other 
decaying plant or animal material in the soil, a few—primarily the 
legumes—are able to “fix” nitrogen taken from the air. Special 
bacteria around their roots make this process possible, and the 
seeds of these plants are particularly rich in the nitrogen- 
containing protein. 


Essential Amino Acids 


A total of 22 amino acids can be found in the body, and most of 
these can be broken down and reassembled into others. There are, 
however, 8 that the body is unable to manufacture. These 8 amino 
acids must be taken into the body preformed, and for this reason 
they are called “essential.” (There may be a few others that are 
necessary in small amounts, especially for newborn infants.) Like 
vitamins and minerals, they must be present in the diet or one will 
show signs of deficiency. Moreover, to be best utilized, these 8 
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must be available in the proper proportions, that is, the pro- 
portions in which they are used to produce the common protein 
molecules of the body. One of the most important of such proteins 
is albumin, which is manufactured in the liver cells and circulated 
in the blood. It is in this form that protein is picked up by other 
cells to be used as needed. Thus egg white, which is a form of 
albumin, was found by researchers to be one of the best utilized of 
common proteins and was often taken as a standard for the ideal 
proportions of essential amino acids (EAAs). More recent and 
detailed experiments have refined our ideas about what constitutes 
an optimal balance of amino acids. A standard that is currently in 
wide use is that shown in the table below."t-2 

If one of the essential amino acids is present in a food in very 
small quantities, then the body’s ability to use the protein in that 
food is limited by the shortage of that particular amino acid. 
Because of the lack of it the cells are hindered in their ability to 
assemble the other remaining amino acids from that food into the 
chains or protein molecules that are needed to sustain life. The 
amino acid in that supply then becomes the “limiting amino acid.” 
The basic issue with protein, therefore, is not merely how mucha 


Ideal Essential Amino Acid Pattern 
(mg per gram of protein) 


Isoleucine 
Leucine 


Lysine 
Methionine (and Cystine) * 35 
Phenylalanine (and Tyrosine) * 60 
Threonine 40 
Tryptophan 10 
Valine 50 


eae 
= 


“Cystine can be used to help satisfy some of the need for methionine, so 
the amount of cystine present is added to that of methionine. A similar 
principle applies to phenylalanine and tyrosine."t3 


Source: Hackler: In Vitro Indices,”’ p. 57. 
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person gets, but whether what he gets contains the 8 essential 
amino acids in the proper proportions, or whether its use is 
seriously limited by a shortage of one or more of them. 

A balanced combination of amino acids, such as that found in 
egg white, can be well utilized with no wastage. The amino acid 
pattern of meat protein is very similar to that of egg white. The 
same is true of fish, poultry, or milk (see table below). But most 
plant foods, when looked at individually, are relatively deficient in 
one or more of the essential amino acids, and therefore the 
utilization of their protein is not as efficient. A certain percentage 
of it won’t be used as protein; instead, it is burned as fuel or gotten 
rid of. For this reason it is said to be of poor quality. 

Corn, for example, varies from 6% to 12% protein2%»*° but, of 
this, only about half is usable since corn protein is quite low ina 
couple of the essential amino acids (lysine and tryptophan). 


Essential Amino Acid Content of Common Proteins Shown 
as Percentage of Ideal 


Wheat bresd? 


Isoleucine 


Leucine 
Lysine 


Methionine 
+ Cystine 


Phenylalanine 
+ Tyrosine 


Threonine 
Tryptophan 


Valine 


i 


98 80 44 48 
% of ideal of limiting EAA (= chemical score) 


49 73 53 


Sources: Hackler: In Vitro Indices,”’ pp. 46-65. Orr & Watt, Amino Acid 
Content-of Foods,” p. 57. 
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Proportion of Protein That Can Be Used as Protein in 
Various Plant Foods 


47% 20% 2% 
not usable not usable not usable 


53% 80% 
usable usable 


Therefore we must consider that only 3% to 6% of the energy from 
corn is protein that can serve the body’s needs. Though we will 
discuss later in some detail the exact amount of protein one should 
take in each day, a rough estimate is that 6% of the energy intake 
should be high-quality protein. Only that corn which has the 
highest protein content (12%) would make the grade, and then 
only barely. 

Because of their amino acid makeup and the relatively poor 
utilization of their protein, most grains are unreliable as the sole 
source of protein. This would seem a serious problem when one 
remembers that grains are the staple on which most vegetarian 
diets are based. Indeed, it was primarily because of such reasoning 
that nutritionists long considered vegetarian diets incapable of 
supporting good health. This conclusion would be justified if 
vegetarians relied on only one plant food, suchas a grain, for their 
entire dietary intake."'-4 If half the protein of such a diet were 
unusable because of a lack of one of the essential amino acids, then 
one might well become protein deficient. 


Combining Plant Foods for Protein Excellence 


But, of course, no one eats only a single food, at least not by 
choice. We eat combinations of foods, and fortunately not all 
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Complementary Amino Acids 


Wheat 


[_] * 


Lentils 


= 


Lysine Lysine 


— 


Methionine 
+ Cystine 


Methionine 
+ Cystine 


Lentils & Wheat 


111+ 48 
Lysine 


Methionine + Cystine 


Chemica! scores for lentils and wheat alone are, respectively, 
44 and 48. Together they are 80—nearly twice as much protein can 
be used when they are combined. 


plant foods are low in the same amino acids. While one plant food 
may be deficient in one amino acid, a second food will most likely 
be low in a different one. Moreover, most foods not only have 
relative deficiencies of one or more essential amino acids, they 
usually have relative excesses of others. For example in the table 
on page 89, we see that wheat is somewhat low in threonine, and 
quite low in lysine, but has methionine and cysteine to spare. When 
we eat a variety of plant foods, the surplus of essential amino acids 
in one vegetable or grain tends to make up for the deficiency of 
those amino acids in the accompanying food. 

Such is the case with lentils, which have quite different 
patterns of deficiency and surplus. They contrast with wheat 
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in a way that is typical of grains and beans. Wheat, like most other 
grains, is relatively poor in lysine."5 Lentils, on the other hand, 
come out quite well in the lysine department but make a bad 
showing, as do most legumes, when it comes to methionine. But 
the amino acid patterns of these two—wheat and lentils—mesh 
nicely. 

Experiments with laboratory animals have shown what a 
dramatic difference combining plant foods can make. Feeding a 
diet of 18% protein, an ample amount by most standards, failed to 
produce good growth when the protein was derived from wheat 
only. The same thing happened when the wheat was left out but 
enough lentils added to bring the protein level up to the same 18%. 
In neither case was growth up to usual standards. But animals ona 
third diet, using a combination of both proteins, did surprisingly 


combination 18% protein 
— (gluten 12, lentil 6) 


120 


ee /entil 18% protein 


-= gluten 18% protein 


100 


Average a 


weight gain 
in grams 
60 


40 


20 


Weeks 
Differences in Growth Rate with Different Protein Sources 


Source: Life and Health.°2 
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better. The total amount of protein was still the same 18% of 
caloric intake, but this time it was part wheat protein and part 
lentil protein. With the protein derived from a combination of 
wheat and lentils, the animals’ growth was almost tripled.32 When 
nearly three times as much benefit can be gained from the identical 
quantity of protein by changing its source, and therefore its 
quality, in this fashion, combining plant foods knowledgeably is 
clearly of great value. 

This special synergistic effect is found most commonly as a 
result of the combining of a grain and a legume."'-6 It is generally 
termed “complementarity.” Though even eating a randomly 
varied vegetarian diet will boost the quality of the protein available 
to some extent, this benefit can be magnified if one understands 
which foods to combine with each other, and does so skillfully. 

Although the most frequently used and, in many ways, the 
most valuable combination is that of grain and legume, certain 
other combinations are also quite helpful too, such as grains and 
milk. The low lysine content of wheat can be helped by milk, which 


True Complementation 
based on responses to varying the ratio of two proteins without 
changing the total protein intake 


greater ; 

Actual protein quality 
Benefit gained by 
combining at optimal ratio 

protein 

quality ——— Protein quality without 
effects of complementarity 

lesser 


100 20 40 60 80 0 % of protein A (e.g., a 
grain such as wheat) 


0 80 60 40 20 100 %of protein B (e.g., a 
legume such as lentils) 


Source: Bressani: Protein Supplementation.® 
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contains a generous portion of extra lysine. This improves the 
value of the wheat protein. Moreover, the wheat has a relative 
surplus of methionine, the least abundant essential amino acid 
in milk."t-? (See table on p. 89.) Therefore the combination is 
complementary; but this combination will never have a better- 
quality protein than that of milk itself. This is in contrast to the 
grain/legume combination, where the quality of the combined 
protein is far superior to the quality of an equal amount of 
either grain or legume protein alone. The synergistic meshing of 
deficiencies and surpluses seen with grain/ legume combinations is 
termed true complementation by nutritionists. (See illustration on 
p. 93.) The less dramatic effects resulting from a combination like 
wheat and milk, in which the quality of the better of the proteins 
serves as a ceiling or upper limit, has been called partial com- 
plementation. (See illustration below.) In both these types of 
complementary pairs, the proportions of each of the two protein 
foods being combined is important. 


Partial Complementation 
based on responses to varying the ratio of two proteins without 
changing the total protein intake 


greater oop le Actual protein quality 
Benefit gained by 
combining 
oe Protein quality without 
quality effects of complementarity 
lesser 


100 80 60 40 20 O %of protein A (e.g., a 
grain such as wheat) 


0 20 40 60 80 100 %of protein B (e.g., acom- 
plete protein such as milk) 


Source: Bressani: Protein Supplementation.“ 
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The protein that cannot be used to make protein chains in the 
body because of the lack of certain essential amino acid links is 
converted to a form that can be burned as fuel. This involves 
removing the amine or nitrogen portion of the amino acid, a 
process called “deamination.” The cast-off amine fragments are 
wastes and must be excreted through the efforts of the kidneys and 
the liver. A healthy, robust person can handle a good deal of sucha 
“deamination burden,” but if kidney or liver function is impaired 
the wastes can overwhelm and irritate the organ, accumulate in the 
body, and impair physical and mental activity. For this reason it is 
customary to put patients with renal or liver disease on carefully 
regulated low-protein diets. Unfortunately, due to sedentary 
lifestyles and the frequent use of alcohol, caffeine, and diets rich in 
fats, oil, and sugar, it is the author’s clinical impression that many 
persons today are suffering from mild and undiagnosed, but 
nevertheless significant, disability of the liver or the kidneys, or 
both the liver and the kidneys. A lot of poor-quality protein is 
not a happy choice in such a situation, as such protein must be 
deaminated, further burdening the disabled organs. 

Although most frequently used combinations of plant foods, 
especially those evolved over long periods of time in stable ethnic 
traditions, have arrived at good balances of essential amino acids, 
some of our more modern innovations are less successful. The 
peanut butter sandwich, for example, a relatively recent American 
invention, teams up two proteins, those of wheat and peanuts, that 
are seriously deficient in the same essential amino acids: lysine and 
threonine (see table on p. 89). The percentage of the protein 
contained here that can be used is only about 68%, so the 
deamination burden ts rather heavy. 

For such reasons it is useful to know how to combine proteins 
effectively. With beans and rice, for example, there is an optimal 
ratio. If more beans are added beyond that ideal proportion, 
protein quality drops off again, as is suggested by the diagram on 
page 93, and the deamination burden increases. Though in general 
the quantity of grain should be substantially more than the 
quantity of beans, the ratios can vary over a considerable range.*? 
Black beans need be served only in small quantities with white rice, 
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and indeed that is the custom in Latin America, where this 
combination is an ethnic favorite. On the other hand, in the 
southern states of the U.S., cornbread and black-eyed peas will 
appear on the table in nearly equal quantities, and according to 
researchers, that is the ratio that is optimal. Wheat flour and milk 
protein also reach their maximal complementarity in roughly 
equal proportions, and that’s probably right on target for a cheese 
sandwich or a bowl of cream of wheat cooked in milk. 


The Role of Soy—and of “Ordinary Beans” 


Despite the fact that soybeans are a legume, the combination 
of soy with many grains,"-* such as rice and corn, is regarded as 
only partial complementation. This is because soybeans are 
atypical. Their amino acid content is closer to ideal than that of 
most beans and peas (see table on p. 89); that is, they are less 
deficient in their limiting essential amino acids (methionine and 
cystine) than are other legumes. This means that soy protein can 
stand alone as a source of protein in the diet better than can the 
proteins of other legumes, such as lentils, mung beans, or 
garbanzos. Although soy may sometimes be used to improve the 
protein quality of a grain, it does not itself benefit significantly 
from the combination, since it’s not seriously deficient. For this 
reason, soy products might be thought of as similar to milk. Both 
of them can function in the same way we saw milk helping wheat, 
to provide partial complementation, boosting the quality of 
protein in the grain, but benefiting little themselves. 

Or they can function ina different way by simply adding extra 
protein. That is what happens when a milk product such as cheese 
is added to a meal that already has a good balance of amino acids. 
In this case the protein is simply a supplemental additive; rather 
than its amino acid pattern complementing that of what it’s added 
to, it merely exists alongside it in the meal, supplying its own, 
additional protein. Such a supplement can be added on top of 
a combination of a grain and an ordinary legume, since the 
combination is already a reasonably good protein. In such a case, 
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there is no optimal ratio between one protein source and the other, 
as there is with complementation; thus, one need not be pre- 
occupied with proportions in cooking and serving. Hence, a little 
cheese or tofu, for example, can be added to any meal whenever it 
is convenient, available, and needed to bolster overall protein 
intake. Soy products such as tofu are, therefore, excellent “protein 
boosters,” and are preferably used that way rather than being used 
to replace other legumes that should be regularly served along with 
grains as a sort of inviolable marriage. 

There are additional reasons, too, that soybeans should not be 
allowed to displace other legumes, despite the convenience and the 
availability of the burgeoning variety of “soy foods.” Soybeans 
(and most soy products) are relatively high in fat (see table on p. 
105.) For that reason, tofu is not among the best antiathero- 
sclerotic items in the diet. Other legumes apparently are, however. 
In fact, ordinary legumes lead the list of foods that are currently 
being discovered to have potent effects in the prevention of 
diseases such as heart attacks,34-36 cancer,3” and diabetes, and in 
the treatment of hypoglycemia.%® 

The metabolism of legumes results in less abrupt increases in 
sugar, which means less of a need for sudden outputs of insulin 
and consequently less strain on the insulin-secreting cells of the 
pancreas. 

The combination of grains and beans may be even more 
effective than the beans alone in preventing some of these diseases. 
In one research study, more beans and rice were correlated with 
cleaner coronary arteries—regardless of the amount of meat in the 
diet.* In any event, combinations such as rice and beans seem an 
appropriate foundation for a vegetarian menu. As many ethnic 
traditions demonstrate, they are often the protein backbone of the 
low-meat or meat-free diet; they not only replace animal foods that 
carry health risks, but bring benefits all their own. In fact, the 
addition of grain/ legume combinations to the diet may turn out to 
be a health imperative, whether one is aiming to become vege- 
tarian or not. 
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Beyond Grain/Legume Combinations 


Even so, a simple grain/legume formula is not the total answer 
to the vegetarian’s protein needs. A steaming dish of rice and 
lentils may be time-honored and even mouth-watering, but it 
remains low in certain essential amino acids, especially methionine 
(see table on p. 89). Adding wheat bread to this meal does much for 
its methionine content, but threonine still lags. 

The truth is, of course, that beans and rice, even when 
accompanied by bread, are seldom considered a full or balanced 
vegetarian meal, as anyone who is familiar with ethnic dishes will 
attest. Green vegetables are a coveted adjunct, and are always 
included when they can be found. Not only do the vegetables 
provide the vitamin C that enhances iron absorption, as detailed in 
the preceding chapter, but also on occasion they may do wonders 
for the essential amino acid balance of the meal’s protein. Spinach, 
for example, helps supply the threonine missing from the meal of 
lentils, rice, and bread, as would a bit of milk or cheese cooked into 
therdish.?*? 

Stringing together so many protein elements in a meal in a 
coordinated and well-orchestrated manner may seem a bit over- 
whelming, and protein is only one of the nutrients that must be 
attended to. Though theoretically the combining of comple- 
mentary amino acids is straightforward, when studies are done for 
protein utilization the results only roughly approximate what one 
would expect from the theory.*° 

One might conclude, then, that although it is true that modern 
research has clearly validated the common practice of putting 
together plant proteins such as grains and legumes, there’s still 
more to be learned about protein combinations. Approaching the 
cafeteria line with a pocket calculator and an amino acid table is 
not conducive to good digestion anyway. What should be gained 
from this discussion is not a mechanical application of amino acid 
ratios but a respect for traditional diets and a heightened interest in 
other dietary patterns that have been commonly followed and that 
are frequently correlated with good health. 

A study done recently in India showed vegetarian children to 
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be taller and heavier than their meat-eating counterparts.‘ 
Nutritionists were surprised, since studies in the U.S. and Britain 
had found vegetarian children to be underweight and below norms 
for height.4243 They suggested that the more robust appearance of 
the vegetarian children in India™-!° might be due to differences in 
hygiene, since it is difficult ina warm climate to prevent meat from 
spoiling and transmitting diseases, and it was noted that the 
vegetarian children were sick less often than those who ate meat. 
But another and perhaps equally valid explanation is that the 
Indian mother understands better such crucial principles of 
vegetarian nutrition as combining grains, legumes, and vegetables. 
Such combinations are the basis of the Indian vegetarian diet. 

Although vegetarians in the West are coming gradually to 
appreciate this point more, they still tend to emphasize vegetarian 
versions of meat meals, such as spaghetti(without the meatballs— 
or bean balls, for that matter), ratatouille, or rice and stir-fried 
vegetables. In imitating the meat menu without the meat, one runs 
the risk of omitting important elements that belong in the meal. 
The most obvious and frequent example is the omission of 
legumes. 

Beans are overlooked in part because their proper preparation 
is rarely understood. This is a formidable challenge, since con- 
siderable skill is needed to produce a bean dish that is both 
delicious and digestible. It’s certainly possible, as many ethnic 
specialties from around the world amply demonstrate, but too 
often, attempts by the untrained produce bean dishes that are 
bland, chalky, and gassy. 

A vegetarian diet based on grain/ legume combinations, low in 
fat and sugar, and rich in green vegetables (especially cooked leafy 
ones), is off to a good start. The protein content of such a diet can 
be supplemented as much as necessary through the addition of 
tofu, milk products, or, if one wishes, eggs or seafood. Neverthe- 
less, although supplementation may be critical, it can also be 
overdone. Protein intake should be knowledgeably regulated. In 
order to be able to do so, it will be helpful to explore more fully the 
question of protein requirements. The answers are somewhat 
complex. The precise amount of protein needed by any given 
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How to Make Beans Less Gassy 


. Generally, smaller beans are more 
digestible (e.g., mung beans as compared 
with kidney beans). 


. Soak overnight, then discard soaking water. 
This eliminates some gas-forming 
substances and brings beans out of 
dormancy. 


. Cook until well done—beans should be soft 
enough to mash between fingers. 


. If water is added during cooking, it should 
be boiling hot. 


. Season with spices like turmeric, cumin, 
coriander, ginger, black mustard seeds, 
cardamom, cloves, and black pepper, and 
herbs such a bay leaves, thyme, sage, and 
marjoram. Onions or garlic, or both, also 
help stimulate digestion. 


. Add salt and fat or oil unless 
contraindicated. 


. Near end of cooking add a ere 
such as tomato or lemon juice and allow to 
simmer 10 to 15 minutes more. 


. Cook with enough water to make a dilute 
dish and serve in small quantities with the 
appropriate proportion of grains such as 
rice. 


person is not so easily determined. There are a number of factors 
that must be considered, and experts are not unanimous on how to 
allow for them all. 


HOW MUCH PROTEIN? 


The proteins of the body are of two types: fibrous and 
globular. The fibrous protein molecules provide the structural 
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framework for the tissues, constituting the basis of connective 
tissue, of skin, and of the network within which minerals are 
deposited to make bone. Strands of some of these proteins are 
bundled together to form muscle fibers, while others make up 
tendons, ligaments, and even hair and nails. The globular proteins 
circulate in the blood and tissue fluids either as globulins, which 
are antibodies, or as albumins and enzymes. Some of these 
proteins are broken down and rebuilt more frequently than others. 
For example, it is thought that the lining of the small intestine is 
renewed every 24 to 48 hours, whereas connective tissues such as 
ligaments and fascia are much more stable. 

Though an adult man may manufacture upwards of 200 grams 
of protein a day, most of this, probably 80%, is recycled—it is 
made by reassembling the amino acids that come from the 
breakdown of body proteins that are being replaced. The other 
20% is lost and must be supplied afresh, from the diet. If it is not 
forthcoming, the body begins to go into negative nitrogen balance: 
more nitrogen is lost through the excretion of wastes than is taken 
in through diet. When this happens, sound protein structures must 
be broken down and sacrificed to provide the protein needed to 
continue vital life processes. A person in this state is said to be 
protein deficient. 

Protein deficiency is real enough and can occur in vegetarians 
who don’t understand the principles of providing protein from a 
diet without meat. How far afield one can stray is illustrated by the 
contemporary teenager who, having abruptly “gone vegetarian,” 
arrives at his favorite hangout and orders french fries and a soda 
but no burger. 

While this example may represent a sort of caricature of the 
modern vegetarian, less extreme versions of the same error no 
doubt abound. Where meat is a reliable and rich source of protein, 
it is not uncommon for the other items in the meal to be low in 
protein. Dropping the meat out of such a meal leaves a huge void 
in the protein department. A meat-eater without meat does not a 
vegetarian make—at least not a healthy one. 
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The Protein Habit 


Yet it is also true that protein can be overdone. A heavy intake 
of animal protein produces a sort of energizing or stimulating 
effect of the type that we have termed rajasic in the preceding 
chapter. Physiologists talk about the “specific dynamic action” of 
protein: that is, when protein is metabolized, a certain percentage 
of its caloric value is consumed by its own processing and seems to 
produce some heat. Thus body-builders who consume very high- 
protein diets in an attempt to increase muscle bulk may have an 
intolerance for warm rooms, sweat profusely, and be loaded with 
nervous energy. Carbohydrate doesn’t have this effect. 

Irritant or stimulant effects from meat might also come from 
substances that accumulate in meat tissues after slaughter. Or 
perhaps they are simply due to the relatively high intake of protein 
that is common on a typical meat diet. Whatever the cause, when 
one stops meat, especially if one’s consumption of it has been 
considerable, he or she may feel a letdown similar to that which 
follows when someone who is accustomed to drinking coffee stops 
suddenly. (This does not, of course, mean that the human body 
requires coffee; it simply means that one has become habituated to 
its effects and dependent on them.) 

For the person who is interested in improving his diet and 
health it is important to be aware of this phenomenon, so that if he 
encounters such an effect along about the middle of Phase 2 he will 
understand why it is happening and understand how he can 
remedy it. Otherwise it may lead to a progressive craving for 
protein, or sugar, or caffeine, or anything else that might replace 
the stimulation that has been lost. This protein withdrawal may, in 
fact, be one of the major obstacles to the gradual elimination of 
animal foods from the diet. When one encounters this sense of 
letdown one may be tempted to conclude, “I’ma person who needs 
meat in my diet. That’s just the way my metabolism works.” 

One may also find oneself missing the sense of fullness that 
follows a high-protein and high-fat meat meal. Since fat and 
protein both delay gastric emptying time, a substantial serving of 
meat will ensure that the stomach remains occupied for many 
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hours. Vegetable foods, unless fortified with extra fat and added 
protein, will move on more quickly. That is why the typical meat- 
eater will complain, “I like Chinese food, but an hour later I’m 
hungry again!” The emptying of the stomach is misinterpreted as 
hunger. Westernized Chinese restaurants have discovered they can 
squelch such complaints and hang on to their meat-eating clientele 
by using more meat and less vegetables and by drenching their 
food with fats and oils. 

Meat withdrawal symptoms can be countered by making the 
transition away from meat and poultry more gradual and by 
ensuring an adequate intake of vegetable protein. It’s important to 
allow the body time to regear itself so that one can begin to get a 
sense of what it’s like to function on the basis of a natural, 
spontaneous, and even energy, without depending ona diet high in 
animal protein to provide a combination of fullness and stimu- 
lation. 

Learning to enjoy the lightness of a digestive tract that is at 
rest, and the energy that derives from the food, and learning not to 
feel alarmed that one’s stomach is empty or that one has no 
stimulant on board is an extremely important aspect of the 
transitional process. Failure to make this shift in attitude may 
doom the whole effort to become vegetarian, or it may result in 
succumbing to one of the three great pitfalls that await the aspiring 
vegetarian: the cheese temptation, the granola habit, and the 
peanut/ nut obsession. 


Cheese and Granola 


In casting about for something to take the place of animal 
foods, cheese is a prime candidate, since it is also a source of 
concentrated protein and fat. A slab of cheese may be as filling and 
stimulating as a piece of steak, but it is also as richin fat—in some 
cases richer—and as a result it is heavy and slow to digest. Cheese 
also tends to be constipating. For both these reasons it should 
never be taken in large quantities. Moreover, since aged cheeses 
are fermented, they run the risk of being contaminated with 
undesirable organisms or their by-products, and are liable to 
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create the irritating, lethargic, tamasic effects referred to earlier in 
regard to meat. 

Granola is another frequent target for the cravings of one who 
is withdrawing from meat. Though it is made from whole grains, it 
is often high in sugar and vegetable oils, which keep fat levels up 
and also carry other risks as well, as we shall see later. In making 
granola, the grain is coated with vegetable oil and then roasted—a 
process that often raises the oil to a temperature at which its 
molecules combine with one another to form polymers. Poly- 
merized vegetable oil is what constitutes the durable film produced 
by paint or varnish as it dries. Sucha film on the grains of granola 
is difficult for digestive juices to penetrate. Thus it’s not surprising 
that granola will remain in the stomach a long time, replacing the 
sense of fullness and heaviness that is lost when meat is eliminated. 
Though it may be considered useful in this role, at least as a 
temporary expedient, most people eventually find it too heavy and 
burdensome to deserve a prominent place ina healthful vegetarian 
diet. 


Peanuts and Nuts 


Another much-abused meat substitute is peanut butter. A 
person who has cut down on his meat intake will often confess to 
craving peanuts and peanut butter. As we've seen, the protein in 
peanuts is not of very good quality, even when combined with 
bread. What’s more, peanuts are also quite high in oil, as are other 
nuts. Many nuts, such as walnuts and pecans, will, like some meats 
and cheeses, contain close to 90% fats, and for this reason are nota 
good source for one’s major protein intake. Other nuts, such as 
cashews and almonds, as well as seeds like sunflower and sesame 
seeds, though somewhat less oily, will still have 70% to 80% of their 
calories as fats. 

The high fat and oil content of nuts, combined with their hard 
texture, make them difficult to chew up into particles small enough 
to digest easily, and eating more than a small amount of nuts can 
be very burdensome to the liver and kidneys. In the Ayurvedic 
tradition, one is cautioned against taking more than a couple of 
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Fat Content of Beans, Nuts, and Other Foods: Percentage of 
Calories as Fats and Oils 


Products 


Pork 
sausage 
86% 


Hamburger” 
60-80% ; : aa 


Tofu ‘ 

55% ; Chicken 
Soybeans 40-50% 

41% 


20-40% 


Garbanzos 
12% 
Most beanst 
2-4% 
Lima, kidney 
4% 
Lentils, mung | 
3% 


*See discussion on pp. 58-60. 
+See nt. 3, p. 259. 


Source: U.S. Dept. of Agriculture: Nutritive Value of American Foods.“ 
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nuts at a time, and in traditional diets nuts are used in small 
quantities, usually cooked into grain and legume dishes or used 
sparingly as a garnish. They can also be ground into a paste and 
mixed with milk curd to form a spread that contains an excellent 
balance of amino acids*5 and combines with whole-grain bread 
to provide a very satisfying source of protein for one who is 
vegetarian. (See recipe below.) 

Compared to most nuts, peanuts are relatively perishable. 
They have a strong propensity for growing a problematic strain of 
mold called aspergillus flavus, which in turn produces a substance 
called aflatoxin.46 Aflatoxin is one of the most toxic agents found 
in nature. Animal studies have shown that short-term exposure to 
substantial levels of aflatoxins can result in acute toxicity; chronic 
low-level exposure can cause liver cancer.47 Once moldy peanuts 
are roasted, however, it is not apparent that they have been 
contaminated, and they may be used for food anyhow. A small 
percentage of peanut butters of all sorts are periodically found to 
be contaminated with aflatoxins."t-!! 


Paneer Spread 


Roast equal amounts of cashews, blanched almonds, and sunflower 
seeds until light golden brown. Put ina blender and grind till a coarse 
meal, then add an equal volume of fresh low-fat paneer (cottage cheese 
made with lemon), and enough boiled milk to be able to blend into a 
thick nut-butter consistency. It may be made either smooth or crunchy. 
Refrigerated, it will keep several days. 
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Peanuts, of course, are not botanically nuts. It is the term pea 
in the name that should receive the emphasis, since peanuts are 
legumes. They differ from other legumes like lentils, kidney beans, 
and chick peas, however, by growing underground. They also 
differ by being higher in fat and, as we have seen, by having a type 
of protein that is inadequate in the same way as that of grains, so 
that grains and peanuts do not combine to form a high-quality 
protein in the way that grains and other legumes do. 


Minimal Protein Requirements 


To the extent that a person manages to circumvent the 
granola, cheese, and peanut butter pitfalls, he will probably do so 
by virtue of having understood precisely how much protein he 
needs and how to provide it more appropriately. The optimal 
amount of protein per day for an adult has been a matter of 
prolonged controversy. Some experts say protein is commonly 
taken in excess and that this may cause problems.*!»5? Others 
maintain that it is practically impossible to get too much.* Adele 
Davis, one of the pioneers of diet consciousness in twentieth- 
century America, advocated obtaining at least 90 grams of protein 
a day. Other authors have suggested that 30 grams is quite 
adequate,>?» 54 and some studies have even indicated that under 10 
grams might be sufficient in certain cases.55 With such vastly 
different figures being mentioned, it’s no wonder that many people 
feel confused about what the correct protein intake is for a normal 
adult. 

Research on this question is complicated by the fact that there 
are a number of methods used to investigate protein needs in 
humans, all of them being somewhat awkward and none of them 
yielding unequivocal results."? Nevertheless, in recent years a 
certain tentative consensus has been reached. The recommended 
dietary allowance (RDA) for protein in the U.S., based on World 
Health Organization guidelines,*° is 0.8 grams of protein per 
kilogram of body weight per day. This translates into 45 to 55 
grams of protein a day fora man who weighs 150 pounds, while the 
range for a 130-pound woman would be more like 40 to 45. We 
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could say, then, that as a rule of thumb most adults would be 
amply supplied by a daily intake of 40 to 50 grams. 

But protein requirements are not the same in every situation or 
for every person. As with any nutrient, there are a number of 
factors responsible for how much a given person should take in. 
First, there is the question of absorption. Protein that exits with 
the stool is of little benefit. Absorption depends on a huge variety 
of factors: the nature of the food, cooking techniques, how 
thoroughly the food is chewed, the concentration of digestive 
enzymes that it comes in contact with, and so on. Tough meat, 
fried and chewed poorly, is less likely to be well digested. If the 
person who ate the meal has a weak digestion and secretes 
unusually low concentrations of digestive juices, the absorption of 
the protein will be even further reduced. Even after protein is acted 
on by digestive enzymes, broken down, and passes through the 
intestinal wall into the bloodstream, there are differences in 
utilization. Some people use up more of it than others. So when we 
say that 40 to 50 grams of protein is enough for most people, 
questions may still arise in our mind. How many is most? What are 
the chances that I am an exception? If there are marked differences 
in individual needs, how likely am I to get adequate protein at this 
level? 

In fact, the 40- to 50-gram guideline has been formulated with 
such differences in mind. Protein requirements, like most bio- 
logical variations, tend to fall in a predictable pattern—what 
Statisticians call a bell-shaped curve. Most people have moderate 
protein needs and hence fall near the middle of the curve. There are 
fewer and fewer cases of either extreme, that is, of very low or very 
high requirements at each end of the bell-shaped curve. RDAs for 
protein include adjustments for such variations as rate of ab- 
sorption, and will cover 97% of the adult population. Actual 
individual needs probably range from about 27 grams to 55 grams 
a day for a 150-pound man, with only 1% or 2% of men requiring 
the upper figure. 

In terms of common foods, 50 grams of protein may seem like 
a lot. A cup of milk supplies about 10 grams, an egg 6 or 8. If we 
relied solely on such so-called high-protein foods for our intake, 
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we’d be in trouble: we’d have to eat a half dozen eggs a day or drink 
Over a quart of milk. But other foods contain protein too, even 
though such foods may be predominantly carbohydrate. For 
example, a half cup of cooked legumes will contain nearly 8 grams 
of protein, close to what is found in an egg or a cup of milk. Of 
course, its amino acid makeup limits its value, unless it’s combined 
with a grain. 

But even the most clumsy efforts at combining proteins will 
usually yield a limiting amino acid that’s better than 75% of the 
ideal, and the recommended allowance was adjusted to ensure 
adequate intake with a quality as low as that. A cup of rice will 
have about 4 grams of protein, and the beans and rice together will 
result in 12 grams of high-quality protein, more than that ina cup 
of milk or an egg. If most of our protein is of reasonably good 
quality, our requirement will probably be somewhat less than 40 to 
50 grams a day. 

A meal of rice and beans with a green vegetable, including milk 


Protein Content of Vegetarian Foods (Average Servings) 


Calorie Protein 
Amount Content (grams) 


Source: U.S. Dept. of Agriculture: Nutritive Value of American Foods.“ 
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products such as cottage cheese and yogurt to equal one cup of 
milk, and a slice of whole-grain bread, will provide 28 grams of 
good-quality protein, at an energy intake of only about 600 
calories. If you use some butter on your bread and in cooking, add 
another 150 calories. Even 750 calories is only about a third of the 
usual daily intake. So if a person has satisfied more than half his 
protein needs in a single meal, while getting only a third of his 
calories, then he’s not likely to end up protein deficient at the end 
of the day. 

It is just such data that have led nutritionists experienced in 
computing nutrient intakes on well-balanced meatless diets to 
conclude that it is hard not to exceed protein allowances when 
caloric needs are met.54 In other words, when whole foods are 
used, adequate protein intake is automatic. Because of this, a 
group of researchers studying protein nutrition at Harvard had 
trouble devising an experimental diet using plant foods that was 
low enough in protein to cause deficiency symptoms. They 
concluded: “It is difficult to obtain a mixed vegetable diet which 
will produce an appreciable loss of body nitrogen [protein] 
without resorting to high levels of sugar, jams, and jellies, and 
other essentially protein-free foods.”5’ 

Of course, that’s exactly when the problems arise: when one 
throws in high-calorie, low-protein (or non-protein) foods, suchas 
candies, pastries, chips and dips, and other foods rich in fats or 
sugars. Doing that will soon use up one’s calorie quota for the day 
without meeting one’s protein needs. To be adequate, such diets 
must be bolstered with high-protein foods like tofu, milk, eggs, 
fish, or even meat and poultry." !2 

In affluent societies, where meat is consistently available and 
regularly included in meals, it comes to be relied on as the prime 
protein source. As dietary practices develop around this, the other 
items in the meal that accompany the meat tend to evolve in 
directions that complement a high-protein food and that capitalize 
on its presence. If one can count on the presence of animal foods 
for his protein needs, he can indulge his tastes for high-fat, high- 
sugar, and refined-flour treats. Therefore fried potatoes, white 
bread, oily salad dressing, and generous desserts have become the 
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traditional accessories to the standard steak or chicken dinner. 
The regular repetition of a customary diet is associated with 
the development of tastes and preferences that have their own 
compelling forcefulness. This becomes a major complication in the 
transition to a new protein source. As meat is phased out, the rest 
of the diet must begin to change too, or protein deficiency can 
become a serious problem. Though a diet based primarily on plant 
foods should easily satisfy protein needs, populations in the throes 
of dietary transition may not successfully use it to do so. Unless 
new eating habits are developed deliberately, on the basis of sound 
nutritional principles, they may fail to provide for sufficient 
protein and other nutrients. This liability is perhaps peculiar to 
situations wherein family and cultural influences have waned, 
massive change is in progress, and there are no coherent or 
consistent models available on which to base new eating habits. 


Special Protein Requirements 


Protein intakes should be higher for infants and children, who 
are growing and adding muscle bulk. Their diets should supply as 
much as 2 grams of protein per kilogram per day in the first few 
months of life, decreasing gradually to adult levels by the age of 18. 
Pregnancy also increases protein needs, which rise gradually 
through gestation to a peak of 6 grams of protein per kilogram per 
day near the end of term. This is almost 10 times the normal 
requirement. During nursing, the mother will still need an extra 
50% more than the usual adult requirement.°° 

On the other hand, contrary to popular impression, there is no 
evidence that protein levels need to be elevated during periods of 
physical exertion—for example, in athletic training. The only 
exception to this is the need for a small amount of extra protein to 
develop new muscle tissue during intensive training.°® Even that 
does not mean the percentage of protein in the food should be 
raised, for during athletic training one’s caloric intake will 
generally increase, and unless it does so through the addition of 
sweets and greasy foods, protein intake will also increase as a 
result. The extra food eaten brings along more than enough 
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additional protein to supply what is required for new muscle 
development.*8 

In fact, because of their increased caloric intake, athletes 
undergoing endurance training only needed to get 6.5% of their 
calories as protein,5’ though protein needs are ordinarily gauged at 
8% to 9% of the energy intake of the diet. Intakes of protein on an 
average diet usually run close to 12% of calories,°® so an ordinary 
selection of foods is likely to supply almost twice the amount of 
protein needed. In other words, the belief that the athlete needs to 
“beef up” his or her diet with extra protein-rich foods has not been 
backed up by scientific evidence. 


Protein Supplementation for the Vegetarian Diet 


There are other legitimate reasons for supplementing the diet 
with a moderate amount of protein-rich food. One of those has to 
do with the quality of the vegetables, grains, and beans available 
today. For example, although reference books on nutrition will 
list, without qualification, a single protein content for wheat, 
analyses have shown that the amount can vary widely. Wheat 
grown in Canada has more than half again as much protein as that 
grown in England.5? Much of the difference ha$ to do with the 
condition of the soils. When land becomes depleted, the nutrient 
content of crops grown on it falls. Although in the United States 
soils have not been farmed for as long as those in England, modern 
mechanized agriculture has accelerated erosion and taken its toll 
on America’s farmlands. For example, it has been said that the 
protein content of wheat grown in Kansas fell about a third ina 
period of only 11 years. 

A few tablespoons of tofu or cottage cheese, or a sprinkling of 
small bits of fish or meat, is usually enough to accomplish 
adequate supplementation. It is interesting that in many, if not 
most, dietary traditions, when animal foods are used they are 
customarily limited to such modest amounts. One may not, 
however, be aware of this fact, since ethnic restaurants in affluent 
countries usually offer versions of these traditional dishes that 
depart from customary proportions, increasing the protein-rich 
and fat-rich animal foods. 
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Protein supplementation should not be exaggerated. It is 
important to recall that current experiments suggest that excess 
protein can be damaging to the kidneys.*°! Researchers also feel 
that high-protein diets may well contribute to the decline in kidney 
function that occurs as one grows older and that has been 
attributed to normal aging. Other studies suggest that diets high in 
animal protein increase one’s risk of kidney stones®? and gall- 
stones.°3 Moreover, the extra ammonia that results from the 
breakdown of excess protein has even been thought to hasten cell 
proliferation and to contribute to the development of malignant 
growths.** There is also a good deai of evidence that diets high in 
animal protein interfere with proper calcium metabolism and can 
contribute to the development of osteoporosis, a problem of 
increasing proportions in developing countries. 


CALCIUM, VITAMIN D, AND OSTEOPOROSIS 


The vegetarian diet brings both assets and liabilities. Though 
its protein content turns out, as we have seen, not to be the 
problem that is often expected, there are some other, more serious, 
concerns. For example, getting adequate vitamin D and zinc 
requires attention, and we will look at these nutrients and how to 
satisfy one’s requirements for them later in this chapter. But the 
meatless diet has some pleasant surprises in store for us, too. One 
of the most welcome of these is its potential for preventing the 
extensive demineralization of the bones that occurs in osteo- 
porosis. The recent recognition of the prevalence of this disease 
has been followed by a hasty attempt to deal with it through taking 
calcium supplements. We will look at the underlying principles of 
the demineralization process and at how diet, along with moderate 
exercise, can provide a better way to prevent development of this 
common, crippling disease. 


What Is Osteoporosis? 


Osteoporosis is a loss of minerals from the bones, a process 
that leaves them porous and fragile so that they are easily 
fractured. Approximately half the women over 50 in the U.S. 
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develop osteoporosis to some degree and half of those with the 

disease suffer fractures as a result. Broken hips are the most 

common, but compression fractures of the vertebrae are not 
unusual and are responsible for the humped back and loss in 
height experienced by those who have the disease. 

Osteoporosis has become so prevalent that it’s sometimes 
considered a normal part of the aging process. It isn’t. In one 
survey more than one third of men and one fifth of women aged 55 
to 64 lost little or no bone at all during an | |-year period.®> Though 
why some people are more susceptible than others is not entirely 
clear, there are a number of well-established risk factors: 

1. Calcium absorption. Older people often lose a certain per- 
centage of their capacity to absorb nutrients. This includes 
calcium. 

2. Vitamin D levels. Vitamin D is necessary for calcium absorp- 
tion to occur. Older people often get too little sunshine and may 
have no alternate source of vitamin D.** In such cases, taking 
vitamin D slows bone loss.®7 

3. Older people often exercise less. Exercise is a powerful stimu- 
lation of bone mineralization. People over 50 who did about a 
half hour of running daily had bone density 40% higher than a 
comparable group who exercised little.** 

4. Decreased estrogen/testosterone. The sex hormones are major 
promoters of the deposition of minerals in the bones. A 
woman’s estrogen levels drop off suddenly at menopause. A 
man’s testosterone levels decrease much more gradually. Thus, 
postmenopausal women are particularly susceptible to osteo- 
porosis.®9 

5. Reduction of kidney function with aging averages about 30%. 
This undermines one’s ability to filter selectively, and calcium 
that should be retained is lost through the urine. 

6. Peak bone mass: Bones reach their maximal strength and 
weight at about age 30. A greater peak bone mass means one is 
less likely to demineralize the bones to the point of danger later 
in life. White men and black people of both sexes have a higher 
average peak bone mass than white women, and it is thought 
that this is one of the reasons they have less osteoporosis as they 
grow older. Children and adolescents who have poor diets will 
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have a lower peak bone mass at age 30 and will be especially 
vulnerable to osteoporosis later.”° Preventing the disease, then, 
is something that should start very early in life. It is important to 
understand the principles of mineral nutrition so that they can 
be applied from childhood onwards. 


How Much Calcium? 


Calcium affects not only the health of the bones and teeth, but 
also the ability of the muscles to contract properly, and even the 
condition of the nervous system. With inadequate calcium the 
bones will demineralize, the muscles will go into spasm, and the 
nervous system will become irritable and hypersensitive. Though 
such extreme symptoms of calcium deficiency are rare, milder 
versions may be common. Vague irritability or intermittent leg 
cramps in children or older people may not be recognized as being 
related to insufficient calcium. 

The official recommended daily allowance (RDA) of calcium 
by the Food and Nutrition Board is 800 milligrams a day (the 
amount in three cups of milk) for both adults and children under 
10, who need much more calcium per pound of body weight, since 
they are actively building bones and teeth. During the rapid 
growth that occurs from ages 10 to 18, even more—1,200 
milligrams a day—is recommended.’! A recent survey’? showed 
that 80% to 85% of adult females and 50% to 65% of adult males 
had calcium intakes below the recommended 800 milligrams a day. 
About half the children under 10 get less than the RDA, and 
adolescents do even worse, with 60% of adolescent boys and 85% 
of girls getting less than the RDA.’? A large percentage of 
adolescent girls are thus thought to be presently creating a 
vulnerability to osteoporosis when they grow older. 

The situation among the elderly only compounds the risk. 
Only abouta third of people over 65 get 800 milligrams of calcium 
a day,73 and this at precisely the time when their needs are going up 
due to a decreasing ability to absorb the mineral from their food” 
and an increased tendency to decalcification of the bones. 

If inadequate dietary levels are as common as these figures 
suggest, calcium supplementation on a national scale would seem 
imperative. In fact, many food processors are now voluntarily 
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fortifying their products with calcium, though this practice is not 
mandatory as it is with other nutrients like iron or thiamin. But 
whether this is a good idea or not is unclear. Dietary requirements 
for calcium are still a matter of some debate. The World Health 
Organization set an allowance of barely more than half that 
accepted in the U.S., 400 to 500 milligrams per day.’° 

The requirement for calcium is established, as it is for other 
nutrients, through balance studies: calcium intake and calcium 
output are measured. As long as there is no net loss, a person 1s 
assumed to be getting enough calcium in the diet. Studies done ina 
number of countries have shown that calcium balance can often be 
maintained on intakes as low as 200 to 300 milligrams a day.’> 

By these standards, Americans are getting more than ample 
calcium. But if that’s true, then why is osteoporosis epidemic? To 
answer that question, we will need to probe a bit deeper into some 
of the more important factors that influence calcium absorption 
and metabolism. 


Vitamin D and Calcium Absorption 


Not all the calclum consumed manages to find its way from the 
food into the body’s tissues. Only 20% to 30% is ordinarily 
absorbed, even in young, healthy adults, and absorptive capacity 
usually declines through life. How much calcium is absorbed 
depends to a great extent on how much vitamin D is present. 

Vitamin D is formed in the skin during exposure to sunlight. It 
then goes through several additional steps inside the body, 
resulting in its eventual transformation into a potent promoter of 
calcium absorption. Without vitamin D, the calcium in food is of 
little use, since it will pass through the intestinal tract unassimi- 
lated, and exit with the feces. In addition to the critical role it plays 
in getting calcium into the body, vitamin D also makes it possible 
for minerals to be removed from one part of the bone so they can 
be redeposited in another, thus reshaping the contours of the bone. 
This is a process that is particularly important in childhood and 
youth, when bones are growing, but continues to some extent 
throughout life. Therefore, even though we may think of vitamin 
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D as creating strong bones, the effect of vitamin D on the bone isa 
resorptive one. Whereas too little of it will cause the bones to be 
misshapen, too much can cause them to be demineralized." 3 

The skeletal deformities that result from vitamin D deficiency 
are called rickets. This disease is common among children who fail 
to get sufficient vitamin D in the diet or who don’t get enough 
sunshine, which forms vitamin D in the skin. It was a widespread 
problem in England at the time of the Industrial Revolution, when 
smoke and smog so obscured the sun that many children 
developed disfiguring cases of the disease. The disease has also 
been reported recently in England and America among emigrants 
from Southeast Asia, whose diets contain little vitamin D and who 
are accustomed to relying on the intense sunshine of their native 
climates for it. Rickets is also being seen with increasing frequency 
in the U.S. among vegetarian children who do not take dairy 
products and who live in colder climates where exposure to 
sunshine is minimal. For example, 32 children in Boston, fol- 
lowing a Japanese-influenced vegetarian diet with no dairy 
products, eggs, or fish, were studied carefully. They were getting 
an average of 33 International Units (IU) a day, less than one tenth 
of the 400 1U that is recommended. Daily intakes ranged from zero 
to 270 1U.8° The barest minimum of vitamin D necessary to ensure 
the absorption of enough calcium to maintain life is thought to be 
somewhere between 40 and 100 1U a day; 100 IU is said to prevent 
rickets, though 400 IU is considered necessary to promote better 
calcium absorption and allow some increase in growth rate.*! Not 
only did the children in Boston have low intakes of vitamin D, but 
half also had elevated levels of an enzyme, alkaline phosphatase,®° 
that is usually taken as an indicator that bone is being broken 
down faster than it’s being built up. 

The problem of an adequate vitamin D supply is solved when 
the vegetarian diet includes milk or fish. Fish oils, especially fish 
liver oils, are rich in vitamin D. Though milk itself is thought to be 
relatively low, milk in the United States contains an additive from 
plant sources called ergosterol. After being irradiated, the molecu- 
lar structure of this substance is active in those reactions that 
require vitamin D. A quart of fortified milk supplies about 400 IU 
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of vitamin D; boiling or cooking with the milk will not destroy it to 
any significant extent.®! 

For those who do not take milk or fish, vitamin D is easily 
available in capsules, but the total daily intake should be kept 
within the range of 300 to 500 IU (10 milligrams) for both children 
and adults. Taking more “to be safe” is not wise, nor is it safe, 
because of the adverse effects of excess vitamin D.™-!3 

Recently it has become customary for vitamin D to be added 
to animal feeds, presumably to encourage growth. As a result, 
animal fats are likely to contain high concentrations of the 
vitamin. Research suggests that the average American may 
currently be consuming as much as 2,400 IU of vitamin D a 
day,’%82 partly from the fat of beef and chicken and partly from 
multivitamin and mineral supplements and fortified foods such as 
white flour, bread, and breakfast cereals. Though milk may supply 
needed vitamin D for the person whose diet contains no meat or 
common fortified foods, it may not be desirable for the average 
meat-eater, who already runs the risk of getting too much vitamin 
D. 


Regulating Vitamin D Intake 


If you still use meat, poultry, and fish as well as 
milk and commercial breads and cereals, don’t take 
vitamin D supplements. Read labels and tally your 
intake. Try to stay near 400 IU. 


If you use all-natural whole foods, consume a 
pint of milk a day, and get some sunshine, you're 
probably OK. If not, you may need to take a vitamin 
D supplement. 


There are other factors besides a deficiency of vitamin D that 
can decrease absorption of calcium. As is true in the case of other 
minerals, such as iron, the percentage of dietary calcium that is 
normally absorbed can be decreased by the presence of certain 
calcium-binding substances found in plant foods. One might 
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conclude that vegetarians, then, would be especially prone to 
calcium deficiency. This was long assumed to be the case, though 
as we Shall see the truth turns out to be nearly the opposite. 


Phytic Acid 


As early as 1925 British nutritionists raised puppies (who are 
carnivores) on bread and found that although they grew rapidly, 
their bones were soft and malformed. The puppies were affected 
more when whole-wheat bread was used, and the result with 
oatmeal was even worse. The anticalcifying factor in whole grains 
was eventually identified and called phytic acid. It was found to 
form a complex with calcium that was not absorbed. Later, 
experiments showed that in humans, too, less calcium is absorbed 
from brown bread than white, and this strengthened the case 
against phytates. So when war rationing struck Britain and the use 
of brown bread was mandated to stretch grain supplies, calcium 
was added to cover the losses expected to occur due to the bran in 
the whole-meal bread. 

Since that time, however, ideas have changed. It was found 
that part of the phytic acid can be split apart by an enzyme— 
phytase—active in wheat and rye during the rising of bread. This 
reduces the binding of calcium. Oats contain very little phytase 
(however, oats are not generally used to make raised bread). This 
may account for their producing the most severe rickets in the 
puppy experiment. 

On the basis of such reasoning it was predicted that Scotland, 
where oatmeal is a hallowed tradition, would be grievously 
plagued with rickets. No such prevalence of the disease was 
evident, however, and the Scots’ confidence in their oatmeal was 
vindicated when experiments on Scottish volunteers showed that 
the phytates from the grain were broken down in the intestinal 
tract of those accustomed to the regular consumption of oat- 
meal.83 Later studies have confirmed that the tendency of phytic 
acid to capture calcium and carry it away is real enough, but that 
the human intestinal tract can produce phytase of its own, which 
enables it to break down phytic acid and free the calcium bound to 
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it.84 The ability to produce such phytase is thought to be developed 
in response to the regular consumption of high-phytate foods such 
as whole grains.83 


Oxalic Acid 


Oxalic acid is another component of vegetable foods that has 
often been accused of binding minerals such as calcium and 
preventing their absorption. In most cases the effect of oxalic acid 
in vegetables is probably negligible.83 Some leafy vegetables, such 
as spinach and chard, that contain high levels of oxalic acid also 
contain respectable amounts of calcium, but the calcium is not well 
utilized unless the action of the oxalic acid can somehow be 
blocked. The addition of rice to the meals that include spinach or 
chard has been found to accomplish this and, as a result, to allow 
the proper utilization of the calcium in such vegetables. Other 
grains were not helpful in this way.%5 

Since vegetarian diets rely on grain/ legume combinations and 
often include a bean and rice base, leafy vegetables such as chard 
and spinach may often function as significant sources of calcium 
after all. In any case, other leafy greens, such as collards, kale, or 
mustard greens, which do not contain significant amounts of 
oxalic acid and are richer in calcium anyway, remain superb 
sources of it (see table on p. 121). 


Fiber 


Besides phytates and oxalates, the fiber found in whole plant 
foods can also bind calcium and carry it out of the body. Cellulose, 
one of the coarser parts of vegetable fiber, found in peels and stalks 
as well as in bran, has been shown to block calcium absorption," !4 
whereas the softer gelatinous fiber (pectin) found in the interiors of 
fruits and vegetables does not appear to inhibit its uptake.®¢ 

Bran may be particularly problematic: it contains both 
cellulose and phytates. Bran given for six weeks to elderly persons 
to relieve constipation lowered calcium levels in the blood.8? 
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On the other hand, the primary component of fiber re- 
sponsible for calcium binding has been found to be digested by 
bacteria in the colon. From there the mineral can be absorbed, and 
a person’s capacity to do so is thought to gradually increase as he 
adjusts to a higher-fiber diet.88 It would appear then that a person 
who has slowly and systematically adopted a vegetarian diet, 
allowing ample time for adjustment, will have little trouble with 
calcium absorption as long as he regularly consumes milk 


Calcium Content of Foods 


S) 


Bread, whole-wheat 1 slice (c. 1 oz) 2 
Kale 2/3 Cup 180 
Spinach” 2/3 Cup 110 


*Cooked in own broth until water evaporates (not drained); see p. 130. 


Source: U.S. Dept. of Agriculture: Nutritive Value of American Foods.” 
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products or green leafy vegetables with his rice and bean com- 
binations, generally avoids eating peelings, stems, and stalks, and 
refrains from lacing his food with bran. 


Vegetarians Have Stronger Bones 


That calcium absorption from plant foods is not seriously 
impaired is indicated by the fact that vegetarians have strong 
bones and that, even in later years, they tend to stay that way. At 
least two thorough studies have shown that vegetarians who 
consume milk do not lose bone mass as fast as their meat-eating 
counterparts®?% (see figure below). Although some research has 
failed to confirm this difference in men,°! all studies agree that it is 
present in women, becoming especially striking after menopause. 
That is, among postmenopausal women—precisely that segment 
of the population most at risk for osteoporosis—those who are 
vegetarian have markedly less bone loss than those who eat meat. 


Decalcification of the Bones in Women":'5 
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Bone Density as Related to Meat Consumption In Women 
Ages 70-79 In Three Populations™.'5 


.606 Ovolactovegetarians 


Bone Density 


.498 American Omnivores 


.399 : 
Eskimos 


(0) + ++ 
Meat Consumption 


Sources: Marsh et al: Cortical Bone Density.° Mazess & Mather: Bone 
Mineral Content.° 


Moreover, among vegetarians the bone loss slows or stops after 
about age 70, whereas in meat-eaters it continues.®® This would 
suggest that vegetarians, as they reach their 70s and 80s, should 
have fewer hip fractures and compressed vertebrae. 

At the other end of the spectrum, those who consume lots of 
meat present a very different picture. The Eskimos are an example. 
They must depend to a great extend on animal foods for their 
sustenance. Caribou, sea mammals, fish, and birds are their basic 
staples. As a result their diet is unusually high in meat and fat, and 
they provide an opportunity to observe the effects of sucha diet on 
bone metabolism. Surveys have shown that in Eskimos the onset 
of bone loss begins in the late 30s—10 to 20 years earlier than in the 
average American. The decreased density of the bones iS aSSO- 
ciated with an increased frequency of fractures and tooth loss. 
Since the Arctic populations studied were quite active and take 
plenty of marine foods that are rich in vitamin D, researchers have 
attributed their accelerated bone loss to their high meat intake.” 
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What emerges, then, from a comparison of the typical picture 
of osteoporosis in elderly American women with those who eat no 
meat, on the one hand, and with those who eat extremely large 
amounts of meat, on the other, is a clear correlation between 
meat-eating and bone loss. The more meat eaten, the more the 
bones are demineralized. 

The relative freedom from osteoporosis enjoyed by vege- 
tarians poses some interesting questions that medical science will 
need to ponder as it works to conquer this increasingly prevalent 
disease: Why would vegetarians be less susceptible? What effects 
do animal foods have? Are meat and poultry different from dairy 
products? Though all the answers aren’t in yet, some of the pieces 
of the puzzle are already falling into place. 

It is known, for example, that high levels of fat in the diet 
interfere with calcium absorption. Fatty acids tend to react with 
calcium ions, forming insoluble soaps that exit with the feces. 
Saturated, long-chain fatty acids such as those found in the fat of 
beef are particularly likely to do so. Medium-chain and short- 
chain fatty acids, which are more common in butterfat, are less 
likely to do so.°3 In fact, it has been suggested that butter facilitates 
absorption of the substantial amounts of calcium found in milk.% 
There are other reasons, too, why milk should prove to be a great 
asset. Milk sugar, lactose, has its own promoting effect on calcium 
absorption,®3 and the balance of minerals in milk is especially 
conducive to mineralizing the bones, as we shall see later. Research 
has confirmed that dairy products have a beneficial effect on the 
bones® that is superior to that of calcium supplements. 

Another possible reason why vegetarians have less osteo- 
porosis is that meat diets are usually higher in protein,9® and 
protein intakes in the same range as those typical of meat-eaters 
increase the loss of calcium through the urine.%” It is thought that 
the additional protein residues increase the rate of filtration 
through the kidney, pulling along more calcium. 

Moreover, as mentioned in the previous chapter, the residues 
that result from both the protein and the fat of meat and poultry 
are acidic. A diet that shifts body chemistry in an acidic direction is 
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thought by some researchers to be another, independent, factor 
that causes calcium loss" !¢ and contributes to the development of 
osteoporosis.? 9899 This may well be an additional reason why 
elderly vegetarians have stronger bones. 


Calcium/Phosphorus Ratios 


Animal products usually contain much more phosphorus than 
calcium. At least that is true of meat, poultry, and most fish, 
though dairy products are the opposite. It has long been known 
that an excess of phosphorus in the diet can demineralize the 
bones. But only recently has it become clear exactly how this 
happens. 

It is critical for the welfare of such organs as the heart and 
brain that calcium levels in the blood be kept constant. If there is 
an increase or decrease, immediate steps are taken to correct this. 
This regulation is accomplished by a hormone that comes from 
tiny glands located on each side of the thyroid. These are the 
parathyroid glands, and the hormone is parathyroid hormone— 
often shortened to parathormone, or PTH. As soonas blood levels 
of calcium begin to fall, PTH is secreted and pulls calcium into the 
blood by mobilizing it from the bones. Thus bone serves as a sort 
of reservoir for calcium, which can be drawn on in emergencies to 
maintain calcium availability for vital tissues. 

Parathormone also throws several other switches that help 
restore blood calcium. It causes the kidneys to hang onto calcium 
rather than letting it go out with the urine, and it increases the 
intestinal absorption of calcium by activating vitamin D. In other 
words, PTH is the master regulator of calcium metabolism (see 
figure on p. 127). It responds instantaneously to the least drop in 
calcium levels, quickly setting them right. 

One of the most common events that lower levels of calcium 
and thereby trigger PTH release is an influx into the bloodstream 
of extra phosphorus. If a meal is richer in phosphorus than ‘in 
calcium, calcium levels are driven downward fora few hours as the 
unbalanced phosphates reach the blood.'®! During this time, due 
to the dip in calcium levels, the parathyroid glands come to the 
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rescue, putting out more parathormone. PTH not only mobilizes 
calcium from the bone and stops it from leaving through the 
kidneys, it also forces the offending phosphates out of the 
bloodstream and into the urine. So PTH manages to get rid of 
phosphorus while holding on to calcium. 

Paradoxically, then, while a high-phosphate meal is causing a 
net calcium gain for the body as a whole, it is also resulting in 
calcium loss from the bone. !°,'02 If the body as a whole is gaining 
calcium while the bones are losing it, then where does it go? It isn’t 
allowed to build up in the blood. Yet the tendency of PTH to 
acquire and to hold on to calcium creates a kind of pressure. Due 
to this force, the retained calcium is shunted into the extracellular 
fluid. It’s as though the calcium gained were being squeezed out of 
the bones and the blood into the soft tissues of the body. 

But too much calcium is as much ofa problemas too little. The 
cells normally keep levels of calcium inside themselves at less than 
a thousandth of what is outside. This is necessary because high 
concentrations of calcium inside will react with vital molecules 
such as ATP, creating insoluble compounds that no longer 
function properly.'9} It has been suggested that a rise in calcium 
levels inside the cells is one of the basic events involved in many 
chronic diseases and that it may be a fundamental cause of cell 
death and of the tissue deterioration that we call aging. !04-5,9t.17 

To the extent that the cells succeed in keeping the calcium that 
was squeezed into the tissues by PTH outside of themselves, the 
calcium will usually accumulate in nooks and crannies as mineral 
deposits. Favorite, relatively harmless, spots for depositing it are 
Joint spaces and arterial walls, where it helps form osteoarthritic 
bone spurs and calcified atherosclerotic plaques.! Though sweep- 
ing it under the rug in this fashion is at least a short-term solution, 
serious mechanical obstruction will eventually develop. 


Estrogen and Bone Disease 


Bone is alive and metabolically active. There’s a constant 
tug-of-war going on between those forces acting to deposit 
minerals and those acting to reabsorb them from the bone. Which 
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side prevails will determine whether the bones get gradually softer 
and more fragile or stronger and more dense. When mobilization 
is stimulated by PTH it will exceed deposition unless deposition Is 
also quite vigorous. 

Among the most important of the promoters of bone deposi- 
tion are estrogen and testosterone. In women past menopause, 
whose estrogen levels are low, the stage is set for a diet higher in 
phosphates than in calcium—because of such a diet’s repeated 
stimulation, of PTH release—to gradually, over a period of time, 
demineralize the bones. One might picture each successive surge of 
unbalanced phosphates that enters the blood after a calcium-poor, 
phosphorus-rich meal as washing through the bones and carrying 
minerals away, muchas the successive waves of the rising tide wash 
sand from a beach. 

Recent estimates put the average calcium/ phosphorus ratio in 


Calcium/Phosphorus Ratios of Common Foods 


LOS CRIP Ee a 
(High 


ca) © ee 


green ony : re: and 
vegetables products* | eans 
2.5:1 to 6:1 1.4:1 Meneen? | 1:2t01:5 | fish 1:15+ 


herbs and vegetables Eggs 1:3 nutr. yeast 
spices 1:9 


2:1 to 28:1 | Green beans asparagus | soft drinks 
carob and broccoli 1:2 iw 


powder 4:1 1.41 fresh fruits wheat bran 
maple syrup -——_— + ™—"—_ 1:10 
13:1F oranges and apples bananas 
pineapples Aste 1:3 
2:1 


Items in bold are those which are calculated (by virtue of their mineral 
content and volume of use) to have the most significant impact on calcium 
metabolism when included in the diet in the usual amounts. 


“Except cottage cheese, which is 1:2. 


**Soft drinks vary in their mineral content—most have no calcium but 
moderate to high levels of phosphorous. 


tAlthough maple syrup has a good ratio of calcium to phosphorus, it is 
high in sugar and should not be used in large quantities. 


Source: U.S. Dept. of Agriculture: Nutritive Value of American Foods.“ 
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the American diet at about 1:1.5. The ideal ratio of calcium to 
phosphorus in the diet is usually considered to be 1:1, though even 
more calcium may be advantageous.!°? In the strongly meat- 
oriented diet, the phosphorus content is much higher than that of 
calcium, because phosphorus is naturally more abundant in most 
of the major foodstuffs used. Meat, poultry, and fish supply 15 to 
20 times as much phosphorus as calcium, while eggs, grains, nuts, 
and legumes provide about twice as much. 

Only milk, unprocessed cheeses, and green leafy vegetables 
contain substantially more calcium than phosphorus,'°* though a 
number of other green vegetables and certain fruits also have a 
favorable ratio (see chart on p. 128). We must rely on adequate 
intakes of these foods to rectify the imbalances created by foods 
higher in phosphorus. With this principle in mind, dishes such as 
those based on leafy greens become quite important, and it is 
critical to learn how to prepare them in a way that makes them 
both digestible and appetizing. 

Significant quantities of phosphates may also come into the 
current American diet by way of additives. Many of the condi- 
tioners and preservatives used in foods are phosphates. Sodium 
phosphate, pyrophosphate, and monohydrogen phosphate are a 
few common ones likely to be listed on the labels of foods and 
beverages. Although these additives are considered relatively 
nontoxic, the level of them in the diet is thought to be increasing 
sufficiently to disturb the calcium/phosphorus ratio signifi- 
cantly.!0!-2 This is especially likely in the context of a high-meat 
diet, where calcium/ phosphorus ratios are already skewed. Vita- 
min and mineral supplements may also contain substantial 
amounts of phosphorus, since it is intentionally added so that all 
the essential minerals will be included. 

If calcium/ phosphorus ratios are kept reasonable, then it may 
not be not so important whether calcium intakes are high or 
merely moderate. Ona healthful, low-phosphorus, vegetarian diet 
a calcium intake of 500 to 600 milligrams may be quite sufficient. 
With the basic principles of bone metabolism understood, and 
with the calcium and phosphorus contents of foods in mind, one 
should be able to devise a well-balanced vegetarian diet that is 
maximally effective in preventing osteoporosis. 
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How to Use Leafy Greens 


. Availability varies. Try what you can find. 

. Wash each leaf thoroughly to remove grit. 

. Remove stems, discard discolored leaves. 

. Chop to speed cooking. Parboil if bitter or strong. 


. Season simply with butter and salt or make flavor more robust 
with fried onions and spices (see discussion of flavor bases on 
pp. 138-41). 


_ Cook until tender (20 to 40 minutes). Pressure cook tough greens. 
. Do not drain; serve in own broth if there is any. 
. Add milk near end of cooking to subdue strong or acid flavors. 


Other vegetables may be cooked along with the greens, or tofu 
may be added near the end. Paneer (see recipe on p. 210) is 
especially useful and is cubed and added 5 to 10 minutes before 
the vegetable is done." 


collards amaranth 
mustard greens escarole turnip greens 
spinach broccoli rabe dandelion greens 
New Zealand kale osome 


spinach beet tops tatsoi 
lamb’s-quarters 
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Other Minerals 


A vegetarian diet may also be of help in preventing osteo- 
porosis for other reasons besides its beneficial effects on calcium 
metabolism. Though it is present in the largest amounts, calcium is 
only one of the minerals needed by the bones. Others, such as 
magnesium, silicon, fluorine, and manganese, are equally neces- 
sary for normal mineralization. Magnesium is needed in quantities 
that may be close to those of calcium. Others need be present in 
only tiny amounts. 

Manganese is a case in point. Though only traces of it are 
necessary, rats that get in the diet less than the small amounts 
normally present develop porous bones similar to those seen in 
osteoporotic patients. When a research team examined blood and 
bone samples from 14 women with advanced osteoporosis and 
compared them with those of age-matched women without the 
disease, the only statistically significant difference between the two 
was in levels of manganese. Blood manganese in the women with 
osteoporosis was only one fourth that in the other group.!®* Other 
studies suggest that calcium supplements may inhibit manganese 
absorption, though milk as a source of calcium does not.!0 


Summing Up: 
How to Prevent Osteoporosis 


1. Exercise regularly. 


. Minimize animal foods—except dairy products, 
which are very beneficial. 


. Maintain vitamin D intakes near 400 IU a day. 


. Watch calcium/phosphorus ratios of frequently 
used foods; get lots of those with a high ratio 
(e.g., cooked leafy green vegetables). 


. Use calcium supplements on a limited basis and 
only if necessary. 


. Be sure intake of other minerals—such as 
magnesium and the trace minerals—is adequate. 
(See below.) 
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TRACE MINERALS AND THE SECRETS 
OF SEASONING 


Manganese is only one of a number of minerals found in 
tissues of the body in much smaller amounts than are calcium, 
magnesium, or iron. They are generally called trace minerals, and 
their importance is only just beginning to be appreciated. Until 
recent decades the presence of these minerals in the body and in 
foods was thought to be accidental. The discovery of small 
amounts of copper, zinc, or manganese in the ash of burned plant 
and animal tissue was attributed to contamination. As our 
research methods have become more sophisticated, however, it 
has been discovered that these tiny amounts of minerals are in fact 
critical to the proper functioning of the body. Their most dramatic 
role is as strategic components of enzymes. 

Every metabolic reaction in the body depends on the presence 
of an enzyme to make it move along at the speed necessary to 
sustain life processes. Enzymes are huge protein molecules with 
slots or grooves in them where the smaller molecules that they are 
acting on can fit, much as a key would fit into a lock. When the 
smaller compounds to be processed slide into the slots of the 
enzyme molecules, they are brought into cofitact with a single 
atom of one of the trace minerals, such as zinc or copper. In some 
little-understood fashion, this contact triggers the desired reac- 
tion. The orchestration of the metabolic reactions going on in all 
the tissues is based on the presence of adequate quantities of the 
appropriate enzymes at each site. If an enzyme is deficient, the 
metabolic processes related to it will be slowed down and the 
overall functioning of the body will suffer. The end result of sucha 
deficiency can range all the way from the kind of breakdown in 
specific tissues that we call disease to a general sense of lethargy, a 
lack of energy, and a clouded consciousness. 

Enzymes can be manufactured in adequate quantities only if 
the trace minerals that are necessary for their construction are 
present in adequate amounts. With the increasing availability of 
precise diagnostic tools and the use of routine tests of trace element 
status, it is becoming obvious that deficiencies are common. They 
are due to a decrease of trace minerals like zinc, manganese, and 
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selenium in our food supplies. Processed foods are lower in 
minerals than are foods that are whole and unaltered. For 
example, bread made from white flour has only about one fourth 
the zinc that whole wheat has. But even whole wheat can vary in 
mineral content, depending on the soil in which it was grown. 
Faulty agricultural practices that are now commonplace have 
progressively depleted the soil of its mineral content,!!°"!! with the 
result that the plants grown on that soil are deficient. 


Trace Mineral Content of Plants and Soils 


The ultimate outcome of these trends is an increasing inci- 
dence of disorders that are recognized as being related to trace 
mineral deficiencies.!!? Selenium deficiencies have been reported 
to be associated with a greater risk of both heart disease and 
cancer,''3-!7 and a recent study revealed a troubling association 
between birth defects and low manganese levels in both infants and 
thei mothers,!'* 

Though it seems particularly important before and during 
pregnancy to ensure adequate stores of trace minerals, it is 
important for everyone. The tissues of animals that are used as 
food contain enzymes, if not in optimal quantities at least in a 
quantity sufficient to sustain life. Otherwise the livestock from 

which it came would not have survived to the age of slaughter. This 
means that red meat and fowl, although not ideal, are at least 
dependable sources of some moderate amounts of trace minerals. 

Plants, by contrast, do not require for their functioning some 
of the trace minerals that animals and humans require. Therefore 
plants grown on poor soil may reach maturity and be harvested 
without having taken up certain of the trace minerals that may be 
important to humans. This is true of iodine, for example. 
Moreover. as was the case with iron and calcium, the phytic acid 
and fiber that are present in plant foods have caused concern 
among nutritionists about the ability to absorb adequate trace 
minerals from them.!!° 

A survey of vegetarians in Sweden showed their blood levels of 
selenium to be lower than those of meat-eaters.'"? But Scandi- 
navian soils are notoriously low in selenium, a fact that has led 
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Finland to institute a policy of fortifying common foodstuffs with 
the mineral. Studies done in North America have come up with 
different results. A recent survey of 36 postmenopausal vegetarian 
women compared their mineral levels with those of meat-eaters. 
Copper and selenium status of the long-term vegetarians was 
comparable to that of the meat-eaters “despite the high intake of 
fiber in the vegetarian group.” Moreover, manganese was higher— 
almost twice as high—in the vegetarians.'2! It would seem, then, 
that plant foods are an adequate source of some of the trace 
minerals. But there is at least one important exception, and that is 
zinc. 


Zinc Deficiency in Vegetarians 


When several hundred apparently normal persons of various 
ages from upper-income and middle-income families in Denver 
were surveyed, 10 boys from ages 4 to 13 were found to have 
exceptionally low zinc levels. On further investigation, it was 
found that all but | of these boys were well under normal height or 
weight for their age—smaller than 90% of their peers. Most of 
them were described by their families as having a poor appetite. 
Taste acuity tests showed their sense of taste was impaired. 

After the boys were given small amounts of zinc for a few 
months, taste-test scores returned to normal, appetites improved, 
and 4 of them showed an acceleration in growth. When the 
mothers of the boys were interviewed, they reported that their sons 
had eaten a reasonable amount of food during the time when they 
had developed the deficiency, but that they had generally eaten 
only very small servings of meat, about one ounce a day, even 
though more was available.'?? Meat, poultry, and fish are by far 
the richest sources of zinc. Although some vegetable foods contain 
substantial amounts of it, fiber and phytates appear to carry much 
of this out of the body. Though manganese and copper are well 
absorbed from plant foods, zinc, like iron or calcium, seems more 
problematic, and nutritionists have expressed concern over the 
availability of zinc in the vegetarian diet. 

There are research studies that indicate this concern may well 
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be justified. For example, when a group of students were put ona 
vegetarian diet for three weeks, their tissue levels of zinc dropped 
and they responded to physiological tests in a way that suggested 
they had developed a mild zinc deficiency.!!9 

But three weeks isn’t long. We know that in the case of other 
minerals such as calcium some adaptation to the presence of fiber 
and phytates occurs and that, over time, absorption improves. So 
the research team looked next at a group of 79 persons that had 
been vegetarian for a year or longer. They found that their body 
levels of zinc were also low, despite the fact that they had been on 
the vegetarian diet for long periods of time.%* 

This is different from what we have seen in the case of calcium 
and perhaps iron, where adaptation seems to take place, and 
phytates and fiber seem to lose their tendency to interfere with 
mineral absorption. Why would zinc be different? The answer may 
lie in the fact that the enzyme that is developed to break down 
phytates, intestinal phytase, is itself zinc-dependent. Zinc is needed 
for the manufacture of phytase, and when zinc is deficient the 
enzyme cannot be produced in adequate amounts.*4 Less phytase 
means more phytate to interfere with the absorption of zinc, which 
in turn results in more severe zinc depletion, and still less phytase. 

Once a zinc deficiency is established, it’s obviously difficult to 
climb out of it—even with adequate zinc intake—as long as one’s 
diet is rich in whole grains, which contain so much phytic acid. 
Once phytase production has been started, and zinc can be 
released from phytate and absorbed, handling a vegetarian diet is 
possible. But if a person’s zinc stores are depleted during the 
transition phase, he won't be able to increase his output of phytase 
and adjust to the new diet. For such reasons, zinc supplements may 
be necessary during the time when one is changing over to a 
vegetarian diet. 

Though the transition period is always tricky and is a time 
when developing zinc deficiency is especially likely, this risk is even 
higher if one starts out borderline. There is evidence, such as low 
zinc levels in patients with retarded wound-healing,'!'! indicating 
that a significant percentage of the general, nonvegetarian popu- 
lation suffers:from marginal zinc status.!!!>!23-24 Girls and young 
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women seem to have substandard intakes most often,!?5-"6 though 
men and boys, who tend to eat more animal foods, may become 
deficient despite their larger intakes, since the normal develop- 
ment and functioning of the male reproductive system requires a 
substantial intake of zinc. This is thought to be why it is mostly 
boys who have been found to be undersize as a result of zinc 
deficiency. In adult males, zinc deficiency can contribute to 
sterility and impotence. !74 

But zinc nutrition for pregnant and nursing women is perhaps 
of most serious concern, since the infant must draw its supply of 
zinc from the mother. Maternal zinc deprivation in experimental 
animals has produced offspring with learning disabilities!?’ and 
abnormalities in the chemistry and structure of the brain, espe- 
cially that part that is related to emotions. !28-29."t.!9 There is also 
evidence that zinc deficiency during pregnancy can lead to later 
impairment of immune function. 

Low zinc later in life may also lead to a number of symptoms of 
immune deficiency!?! as well as impairment of the capacity to heal 
quickly. Inadequate tissue repair has been suspected of playing a 
role in the earliest stages of the development of atherosclerosis, 
where failure to heal properly some form of injury to the arterial 
lining may set the stage for plaque formation. !?4 

If one does decide to take zinc supplements while adjusting toa 
vegetarian diet, 15 to 20 milligrams a day should be sufficient, 
since the recommended daily intake is only 15. Since absorption is 
only partial on any diet, this amount would not be excessive, 
especially when fiber and phytate levels are substantial. 

In fact, zinc is one of the nutrients with the largest margin of 
safety. One would have to take well over 100 milligrams a day to 
cause any toxicity. But at even moderate doses zinc can compete 
with copper for absorption or utilization. Since vegetarian diets 
tend to be relatively rich in copper, this is not likely to be a 
problem. However, zinc can also interfere with selenium utili- 
zation, and though selenium too, as we have seen, is generally 
ample in vegetarian diets, zinc doses should be kept at reasonable 
levels for this reason. Though one may resort to supplements as a 
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Zinc Checklist 


1. Keep fiber intake moderate. 
2. Include tofu, beans, seeds, and nuts in your diet. 
3. Watch for signs of zinc deficiency: white spots on 


nails, slow wound healing, poor resistance to 
infections, acne. 


4. Consider supplementation—especially during 
transition phase. 


temporary measure, in the meantime one should be developing the 
ability to plan and prepare meatless meals that are adequate in 
minerals such as zinc. 

Besides milk and eggs, the nonmeat foods richest in zinc are 
beans, tofu, seeds, nuts, and hard cheeses. Of the lactovegetarians 
studied, men had higher intakes of zinc than women because they 
ate more of these foods.!32 The women tended to subsist on salads 
and fruits with much lower levels of a number of important 
nutrients, including zinc."-20 The lowest zinc levels were seen in 
vegetarians who took no milk or eggs. Their fiber intake was much 
higher and their zinc intake lower than the lactovegetarians.”° 

Studies done on subjects who are more knowledgeable about 
the principles of nutrition and cooking indicate that they are less 
likely to become zinc deficient. '34-"'-2! We will look now at some of 
the principles of food preparation that may bolster mineral intake. 


“Meaty” Vegetable Dishes: The Secrets of Seasoning 


Although meat is not an ideal source of trace minerals, it is 
certainly ample compared with the processed vegetable foods such 
as white bread, sweetened desserts, and french fried potatoes that 
usually accompany it. Part of the appeal of meat is probably its 
ability to satisfy one’s need for the minerals that are absent from 
the rest of the meat-eater’s diet. In fact, besides its protein content, 
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it may be the abundance of minerals that prompts us to describe a 
food as “meaty.” If one is to successfully eliminate meat and not 
suffer a craving for it or a deficiency of trace minerals, then one 
must find another way of supplying them. 

One important source of minerals such as calcium and 
manganese is fresh, cooked, green—preferably leafy—vegetables. 
The assortment of vegetables used, the way in which they are 
prepared, and the way in which they are grown are all important in 
determining the quantity and variety of trace minerals they bring. 
Most people do not have access to organically grown produce in 
any quantity, and may have no way of finding out any details 
about the way in which the vegetables they have purchased were 
grown. Therefore the selection of an appropriate variety of 
vegetable foods and the techniques used for preparing them come 
to be of prime importance in preparing a vegetable dish that is a 
concentrated source of minerals and that will, as a result, be 
appealing and “meaty.” 

Seasonings may be one of our ways of adding minerals that are 
missing to our food. Classical Indian vegetarian cooking, for 
example, relies heavily on the use of herbs and spices. Although 
herbs and spices are generally used in relatively small quantities, 
they have been found to contain enormous concentrations of trace 
minerals.'35 Thyme, for example, contains 100 times as much 
chromium as does meat, and 400 times as much manganese. Black 
pepper, cloves, ginger, and bay leaves have also been tested and 
found to be extraordinarily rich in trace elements. It has been 
suggested that their intensity of taste might be due to their 
concentration of such minerals. !35 

This may explain why combining spices and seasonings 
skillfully is given so much attention in classical traditions of 
vegetarian cooking. Their purpose may be much more than the 
mere creation of taste sensations that can replace the flavor of 
meat. It’s possible that instead they provide froma different source 
what was nutritionally essential and appealing in the meat. 


Flavor Bases: The Horizons Beyond Meat 


In most meat-based meals it is the meat that is used to provide 
a flavor base. Even in basically meatless foods the flavor base used 
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is often meat. The vegetarian who orders what appears to be a 
simple vegetable soup may well discover, much to his chagrin, that 
it is made with meat stock. Meat stock is used because vegetables 
are considered bland. The vast majority of ordinary recipes, even 
those for grains, beans, and vegetables, have meat or some meat 
product such as bacon bits or chicken broth to give flavor. 

Vegetarian food must derive its flavor base some other way. 
The Japanese and Chinese often use fermented soy products, such 
as miso or tamari, for this purpose, because they have a strong 
taste that resembles meat to some extent. Because of unresolved 
questions about the toxic effects of many molds, and the 
undesirable tamasic aspects of fermented foods in general, such 
condiments are probably best used sparingly and infrequently. 

But another way of providing a basic flavor is through the use 
of spices. This is the classical Indian vegetarian approach, and in 
its most healthful form it relies on turmeric, cumin, and coriander 
as a foundation for most seasoning. There are a number of reasons 
for choosing them, some of which have to do with their medicinal 
effects. But what’s most interesting about them from a culinary 
point of view is that if they are well browned without burning they 
provide a rich but relatively neutral flavor base, very much like 
beef stock or soy sauce. Lighter browning will create a different 
effect, more suitable for the dishes usually seasoned with chicken 
stock. If onions are added to the roasted spices and also browned, 
their taste is further enriched and intensified. This seasoning 
mixture supplies a satisfying basic flavor for beans or vegetables 
that not only replaces meat but provides more interest and more 
possibilities for variety. 

The choice of basic spices or their proportions can be modified 
on occasion, or other spices, such as ginger, cloves, cardamom, 
black pepper, or mustard seed, can be used to complement them, 
as can other seasoning vegetables besides onions, such as garlic, 
green peppers, mushrooms, celery, tomatoes, and so on. These 
modifications will transform the basic flavor to such an extent that 
it seems different and doesn’t become boring or repetitious. 

According to the Ayurvedic perspective, such seasonings also 
have a medicinal effect that promotes digestion and helps reduce 
the tendency to cause gas. This makes them particularly useful in 


Whole Mung Beans 


1 cup dried whole mung 4 tsp turmeric 

I large onion, chopped | tsp ground cumin 

1 medium green pepper, | l4 tsp ground coriander 
chopped Y, tsp black mustard seed 

1 cup mushrooms, chopped (optional) 

I large tomato, scalded, peeled, 1 tsp salt 
and mashed or pureed 

3 T clarified butter 


Pick and wash beans; soak overnight. Cover with water, plus an 
inch or two, and cook ina three-quart pot until tender, adding boiling 
water as necessary. In a large iron skillet fry butterfat until well 
browned, then add mustard seed. When they begin to pop, add onion. 
Fry until golden brown. Then add green pepper and mushrooms and 
fry until onions are dark brown. Add tomato and fry briefly. Pour 
some of cooked beans into skillet and stir, then put everything into 
bean pot. Add salt and enough boiling water to cook another 5-10 
minutes. Serve with rice, a cooked green vegetable, and flatbread. 


Source: Ballentine, Himalayan Mountain Cookery.'07 
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the preparation of bean dishes. Some of them, unfortunately, have 
side effects that are undesirable, such as the irritation of the 
intestinal tract that results from very hot spices like chili peppers. 
For this reason they are best used only in small quantities and 
intermittently. Turmeric, cumin, and coriander, however, are mild 
and beneficial, and can be regularly used in a vegetarian regimen 
without difficulty. 

Vegetable dishes, when properly prepared, well cooked 
(though not overcooked), and seasoned with the appropriate herbs 
and spices, can be very satisfying and rich in the same nutrients 
that meat provides, without the risks to health that meat and 
poultry entail. 

By the end of Phase 2, one should have not only eliminated red 
meat and poultry, but also made some additional changes that will 
result in a diet that is far superior to what is current today. 
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Goals for Phase 2 


1. To have eliminated: 
e red meat 
e refined sugars 
° fowl 
e refined flour 


2. To have added: 
e a grain/legume combination twice a week 


e a fresh, cooked, leafy green vegetable at least 
twice a week 


3. To take regularly: 
e two pieces of fresh fruit each day 
e a green salad once a day 


e a fresh, cooked, green or yellow vegetable 
each day 


e at least one serving of whole grains a day 


PHASE 3 
FISH 


By the time one reaches the point of taking a critical look at 
fish, not only will meat and poultry have been eliminated from the 
diet, but other constructive changes will have been made, too. 
These include the elimination of high-sugar and high-phosphate 
foods and beverages, packaged salty and sweet snack foods, 
excessively oily and greasy foods, and most foods made with 
refined flours and sweeteners. A daily ration of two or three pieces 
of fresh fruit, a generous amount of fresh, cooked, green vege- 
tables, and several servings of whole grains taken in combination 
with a cooked legume should have become a regular routine. After 
a few months such shifts in diet will ordinarily yield a considerable 
increase in energy and vitality. A greater sense of well-being is 
often experienced by those who have established these new habits. 
At this point many persons feel quite comfortable and are content 
to continue with the Phase 2 diet for some time. 

Certainly that’s a reasonable course to follow. Coastal popu- 
lations and inland fishing peoples are often found among the 
groups known for their good health and longevity. Diseases like 
atherosclerosis, which are so prevalent in meat-eaters, are almost 
unknown in areas where only fish and plant foods are consumed. 
Weston Price, a dentist who did pioneering work on nutrition and 
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anthropology in the 1920s, traveled around the world to study 
primitive peoples in their native settings following their estab- 
lished diets. He commented: “During these investigations .. . I 
have been impressed with the superior quality of the human stock 
developed by nature whenever a liberal source of seafoods exists.”! 

More than 70% of the earth’s surface is covered with water. 
This provides a vast source of food for humans. If fish are taken 
judiciously from lakes and oceans, the protein needs of huge 
populations can be met without upsetting the ecological balance of 
the biosphere. In fact, in some cases, the appropriate harvesting of 
fish can help maintain that balance. 

It is perhaps for all these reasons that seafood is increasingly 
being recognized as providing a sensible alternative to meat. The 
consumption of fresh and frozen seafood rose by 42% between 
1960 and 1976.2? In the last few years it has increased even more 
rapidly—spurred on by a widening recognition of the problems 
with meat and poultry. 

Lean fish, such as flounder, haddock, whiting, and cod, 
contain as little as 1% fat and have a reputation, considered well 
merited by nutritionists, of being light and easily digested.3 Fish 
protein is equal in value to that of meat or poultry. Unlike most red 
meat and poultry, which comes from domesticated animals, fish is 
generally caught from the wild. For this reason it is less given to the 
diseases and disorders that result from overcrowding and artificial 
environments. Moreover, fish are cold-blooded aquatic animals 
and thus less likely than warm-blooded cattle and birds to harbor 
the microbes that create human disease. Finfish are generally quite 
safe in this respect, though shellfish can carry disease-causing 
agents if gathered from polluted waters. 

Marine fish are a rich source of trace minerals such as selenium 
and iodine that may be deficient in land plants and animals. Because 
humans descended from animals that evolved in the sea, our bio- 
chemistry is based on a mineral balance very similar to that of 
seawater, and the wealth of trace elements in seawater will be found 
in dependable quantities and proper proportions in seafoods. Small 
fish such as sardines and anchovies that are eaten whole along with 
their bones may even be a useful source of calcium. 
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Fish also provide a reliable ration of vitamin B,,, a nutrient 
that is not present in plant foods and whose lack could become a 
serious problem for those who have eliminated meat and poultry. 
The oils of fish are rich in the fat-soluble vitamins A and D. They 
also have other advantages that are just now beginning to be 
identified. In order to understand the action of fish oils and their 
place in the diet, we will look more closely at their composition and 
their relation to the essential fatty acids. 


FISH OILS AND THE ESSENTIAL FATTY ACIDS 


The effects of fish oil on blood cholesterol have created quite a 
stir recently. Both the popular press and the scientific journals 
have carried numerous articles acclaiming the virtues of one of the 
constituents of fish oil, known as eicosapentaenoic acid, mercifully 
abbreviated EPA. Diets high in this component of fish oil seem to 
protect against coronary heart disease.4-8 

It has been known for some time that Greenland Eskimos 
consuming their customary diet rich in fish oils show a strikingly 
lower incidence of heart disease than comparable groups in 
Denmark.‘ Japanese ona traditional diet that includes substantial 
amounts of seafood also have unusually little heart disease.5 

Though heart attacks are less common in Japan in general 
than they are in Europe or North America, there are differences 
between different groups within Japan, too. It looks as though 
these differences may be due, at least in part, to the quantity of fish 
consumed. When the fishing peoples of a small coastal village in 
Japan were compared with farmers from an inland community, 
there were marked differences. It was found that the fishermen and 
their wives, whose fish consumption was nearly three times that of 
the farmers, had almost twice as much EPA in their blood and a 
significantly lower incidence of both heart attacks and strokes.° 

Since populations in the Far East are often tradition-bound 
and very stable, one might conclude that the different genetic 
makeup of the two Japanese communities was responsible. But a 
recent study in Sweden showed a clear-cut relationship between 
the amount of fish eaten and mortality from coronary heart 
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disease, even when the pairs of persons being compared were 
twins, and-even after adjustments were made for such differences 
as smoking habits. obesity, and blood pressure.* The higher the 
fish intake, the lower the death rate from heart attacks. 

Recent research suggests that EPA protects against heart 
attacks primarily by decreasing the blood’s tendency to clot. Heart 
attacks occur when the small arteries supplying blood to the wall 
of the heart become obstructed. This obstruction is due partly to 
cholesterol deposits, but will also often be aggravated by the 
thickening and partial clotting or sludging of the blood in those 
small arteries already narrowed by atherosclerosis. In fact, for 
some reason, people who develop atherosclerosis have an exag- 
gerated tendency for their blood cells to get sticky and for their 
blood to sludge and clot easily. EPA interferes with the clotting 
mechanisms, slowing coagulation. Moreover, it also seems to 
decrease blood levels of triglycerides and cholesterol, which 
should help prevent an earlier phase of the disease, the formation 
of the fatty deposits along the arterial walls.9-"":! 

While fish oils, because of their EPA, may act to lower blood 
levels of cholesterol, seafood may contain some cholesterol itself, 
though probably not enough to have a major effect. At one time it 
was thought that shellfish such as lobster and shrimp were 
especially high in cholesterol, but subsequent refinements in 
laboratory technique have shown that part of what had been 
measured were substances similar enough to cholesterol to show 
up as positive on the test but different enough to be metabolized 
along separate pathways and thus incapable of increasing the risk 
of arterial disease. 

In fact. when patients with high blood cholesterol levels and 
high triglyceride levels ate mackerel (a moderate- to high-fat 
fish) for a period and then switched to herring (a fish with 
almost no fat or oil), it was noted that their levels of high- 
density lipoproteins (HDL), the faction of fatty substance in the 
blood that has a protective effect against heart disease, were 
higher on the oilier mackerel diet.'!.'3 Though the percentage of 
EPA in the oils of different types of fish varies, the variation is 
not so great, according to experts in Finland. They contend that 
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Fish by Fat Content 


Medium-fat 
2-7% 


cod halibut 


haddock «i 
whiting & 
flounder 

pike 


Source: Nettleton: Seafood Nutrition." 


when attempting to choose a variety of fish that would be most 
beneficial, the total amount of oil is the important consideration, 
and advise that the fatter the fish, the more beneficial its dietary 
effect.'5 Since the risk for cardiovascular disease is also higher in 
persons with hypertension, it is relevant here that in both animal 
studies'® and human patients'!>!7 fish or fish oil have been found to 
produce mild but significant decreases in blood pressure. 

Extracted EPA is now being marketed in concentrated form 
for those who don’t want to eat fish but want the benefits of fish oil. 
There is even a recent report of the successful use of EPA to treat 
migraine headaches, suggesting that it may also reduce vascular 
spasm—another effect that could contribute to preventing the 
occlusion of coronary arteries.'* 

Thus, EPA may act ina variety of ways to protect against heart 
attacks: (1) decreasing the stickiness of the blood, (2) improving 
the lipid profile (lowering total blood cholesterol and triglycerides 
and raising HDL), (3) lowering blood pressure, and (4) possibly 
preventing spasm in the arteries. 


EPA Supplements 


Enthusiasm for the benefits of EPA has led to cases of 
overzealous dosing with the purified fatty acid. Fish oils, like other 
fats and oils, occur in nature mostly in the form of triglycerides. 
These molecules are made up of three fat chains joined by a 
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glycerol (see diagram). The fat chains are called fatty acids, since 
the end that attaches has an acidic structure that enables it to react 
with and lock into the glycero! molecule that holds the three chains 
together. Each triglyceride found in the diet, such as a molecule of 
fish oil, will be made up of an assorted selection of three fatty acids. 
When these chains are split off, one can make a pure, concentrated 
preparation ofa single fatty acid. Commercially available EPA is a 
very concentrated source of the active fatty acid, being about 75% 
pure.!? 

With such a preparation, taking six capsules three times a 
day would have approximately the same effect as 1% pounds of 
moderately oily fish. While that’s not a huge amount, it’s more 
than most people take in on a regular basis. Japanese fishermen 
took only an average of '4 pound a day. Patients anxious to 
protect themselves against heart diseases who have swallowed a 
dozen capsules a day have found themselves bleeding and have had 
difficulty stopping it.®2 

Numerous observers have reported that Greenland Eskimos, 
the same population that has a very low incidence of heart disease, 
is also given to frequent episodes of bleeding. Several Arctic 
explorers commented on the frequent nosebleeds suffered by the 
natives. One of them noticed that he, himself, also began to have 
the problem when he failed to bring along his own rations and 
found it necessary to follow the Eskimos’ diet. The tendency in 
these Eskimos to cough up blood and to have blood in the urine 


The Triglyceride Molecule 
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were also reported, as well as hemorrhages after childbirth that were 
difficult to control and that were associated with maternal mortality. 
One physician in 1911 wrote: “The Eskimos are strongly inclined to 
bleeding. The tendency almost amounts to hemophilia. ”20 

This would suggest that a moderate amount of fish in the diet, 
maybe '4 pound a day on the average, might bea useful adjunct to 
other dietary changes in preventing heart disease."'-3 But it seems 
unwise to use pure fish oil or EPA as a medicinal agent in an 
attempt to control a tendency to arterial disease that is all the while 
being aggravated by a fatty, low-fiber diet. 


The Essential Fatty Acids 


EPA canalso be produced in the body from linolenic acid, one 
of the essential fatty acids. Essential fatty acids are those fat chains 
human cells cannot readily synthesize but that are needed for 
proper functioning. Customarily three of them are mentioned: 
linoleic, linolenic, and arachidonic. 

They are all polyunsaturated fatty acids. That is, there are 
some empty spots or double bonds in the carbon chains that 
constitute their basic structure (see figure below). These double 


Saturated and Unsaturated Fatty Acids 
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bonds lower the melting point; the more unsaturated spots, the 
more liquid is the fat. Polyunsaturates such as corn oil or soy oil 
remain liquid even under refrigeration, while mono-unsaturates 
such as olive oil begin to solidify. Fats such as butter or lard, which 
contain a higher percentage of saturated fatty acids (such as stearic 
acid), will remain semi-solid even at room temperature. 

Linoleic acid is one of the most common fatty acids in 
vegetable oils. In a diet in which vegetable oils are not used for 
cooking and in which unrefined plant foods that have their own 
oil content are seldom eaten, one might end up short of linoleic 
acid. Meat and potatoes, for example, with white bread, cheese 
and eggs, and with lard as a cooking medium but with scanty 
vegetables, could produce a genuine deficiency of linoleic acid. 

The likelihood of such a deficiency developing is increased by 
the fact that a high intake of saturated animal fats is thought to 
increase one’s need for the essential fatty acids. Cases of eczema 
emerging in children in such diets decades ago were dramatically 
relieved by doses of supplementary vegetable oil, and earned 
polyunsaturates a reputation among practical-minded nutrition- 
ists for curing eczema. 

Though a generation of hapless children have choked down 
tablespoons of oil, little good has come of it, since a dietary 
deficiency of linoleic acid is nearly impossible these days. Every- 
one gets lots of linoleic-rich vegetable oil now, even meat-eaters, 
because such oils are used for deep frying, for salad dressings, 
and in many prepared foods. Moreover, when it was found that 
polyunsaturated vegetable oils could lower blood cholesterol 
levels, their use was widely encouraged. In fact, Americans 
presently get about 10% of their calories from the linoleic acid of 
such oils—an amount much higher than necessary to meet 
essential fatty acid requirements. 

The primary use of the essential fatty acids is as raw materials 
from which are produced certain critical hormone-like substances 
that control cellular metabolism. These substances go by such 
names as prostaglandins, prostacyclins, and thromboxanes. They 
are among the most potent of all biological agents, producing 
dramatic effects in only minute doses. 
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Source: Mead: Free Radical Mechanisms.*' 


Much of their activity revolves around the cell membrane, an 
important crossroads and a critical obstacle that all nutrients must 
traverse if they are to reach the inside of the cell. Not only do 
prostaglandins and related substances frequently serve to facilitate 
or block movement of other molecules through the membrane, 
they are often manufactured from components of the membrane 
itself. The membrane, an ingenious layering of fatty acids and 
phosphates-containing proteins, includes a center layer made up 
of a mixture of fatty acids (see figure above), some of which are 
precisely the ones used to make prostaglandins. Manufacturing 
them on site, where they can do their work and then be broken 
down quickly, allows their potent effects to be controlled. 

It is thought that EPA slows clotting by becoming incor- 
porated into the membrane structure of blood cells™4 and re- 
placing arachidonic acid, one of the three essential fatty acids. If 
the membranes contain mostly arachidonic acid, then clotting is 
promoted. If most of this is replaced by EPA, then it’s not. 


Omega-3 and Omega-6 


Until recently, everything written in nutrition books about 
essential fatty acids emphasized linoleic acid, the predominant 
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fatty acid in common vegetable oils such as safflower oil and 
corn oil. Linoleic acid is readily converted in the body to arachi- 
donic acid, the membrane constituent that is used to make clot- 
promoting thromboxanes. These two make up part of a sequence 
of fat chains produced one from the other, each of which has its 
first double bond at a position six carbons from the end. For this 
reason they are called “omega-6” fatty acids. 

Now researchers concerned about accelerated clotting and its 
role in heart disease and strokes are talking about the ratio of EPA 
to arachidonic acid. EPA is part of a different series. It is made not 
from linoleic acid but from linolenic acid. (The spelling of the two 
fatty acids is similar, but their metabolic roles are very different.) 
The fatty acids of this series have the double bonds further toward 
the end, and are called “omega-3.” (See figure on p. 153.) 

Fish oils have a high content of omega-3 fatty acids; most of 
the commonly used vegetable oils are predominantly omega-6. It’s 
increasingly thought that too much of the omega-6 variety and too 
little of the omega-3 can increase clotting and precipitate heart 
attacks and strokes, as well as aggravating a variety of other 
disorders such as allergic tendencies.22 At any rate, proportion 
may be more important in the case of the essential fatty acids—and 
other oils in the diet—than actual quantity. Drastic increases in 
any one, whether it’s one of the omega-3s from extra fish oil or 
omega-6s from added vegetable oil, is likely to be unwise. A 
balance is best, and will generally follow from a diet of mostly 
plant foods that contain adequate quantities of both linoleic and 
linolenic acids. 

Moreover, trying to solve problems by taking supplementary 
doses of oils of any kind brings a new set of problems, since oils are 
peculiarly susceptible to deterioration. Their double bonds make 
neighboring hydrogen atoms unstable, and oxygen easily com- 
bines with them. The oxidation of unsaturated fatty acids destroys 
their flavor and gives them an off odor. They are then said to be 
rancid. 

Bottles of vegetable oils, especially those with multiple double 
bonds, the polyunsaturated oils, and nuts and seeds that contain 
large amounts of such oils readily go rancid when exposed to air. 
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Fish oils will do the same; rancid fish oils are responsible for much 
of the objectionable fish odor of seafood that is not fresh. Fish just 
caught and immediately cooked is a different matter altogether, 
and its appeal is responsible for much of the enthusiasm of week- 
end fishermen. But most of the fish consumed today 1s not of that 
sort. 


PROBLEMS WITH FISH: 
SANITATION, PCBs, AND MERCURY 


A majority of the fish that is commercially available is caught 
at sea by large fishing boats. Because the fishing vessels stay out for 
days or weeks before filling their holds and returning to port, and 
because fishery products are among the most perishable of 
foodstuffs, maintaining the catch in good condition is a challenge 
of considerable proportions. Storage conditions must be carefully 
controlled to slow the growth of microorganisms and minimize 
spoilage. The rapidity with which deterioration occurs will depend 
on a number of factors. 

Fish caught ona line, or caught from near the surface of deeper 
waters, will have lower initial bacterial counts than those that are 
trawled by dragging a net along the bottom. The trawl net is pulled 
through the sediment, which has the highest counts of microbes. 
How the fish are handled after they are brought to the surface can 
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increase contamination extensively. Since fish do not have a 
sphincter muscle at the anal opening, any pressure applied will 
cause the intestinal contents to be squeezed out and to spill over 
the rest of the catch. Pressure is exerted when the net is hauled 
aboard, when the fish are piled on the deck, and during storage in 
ree: 

Shrimp fishing presents typical problems. After one to three 
hours of dragging the trawl net along the bottom, it is hauled on 
board and emptied. Contamination from the bottom sediment 
results in a bacterial count at this point that ranges up to over a 
million per gram.?3 To put this figure in perspective, salmonella 
counts as lowas | to 10 organisms per gram have caused infection 
in humans.*4 Although salmonella is not one of the predominant 
organisms found in raw shrimp, since it does not grow well in 
the intestinal tract of fish, nonetheless bottom-feeding fish and 
shellfish are prone to contamination with it when they come from 
coastal waters that have suffered some pollution by sewage.?5 

The shrimp trawler will remain offshore for 4 to 20 days. 
Properly packed in ice, the temperature of the shrimp can be 
maintained at near freezing so that it will remain in excellent 
condition for a day or two. After that, the number of bacteria 
begins to increase rapidly.23 The shrimp toward the bottom of the 
hold have a higher bacterial count, due to the melting ice that 
carries microbes down from the upper layers. The weight of the 
shrimp and the ice atop them will also tend to crush those at the 
bottom. This damage, plus the bacteria washed down from above, 
further increases the rate of deterioration. As with other fish, 
under these circumstances there is also a certain degree of leaching 
of nutrients by the ice water. 

By the time they reach port, most fish have already suffered 
considerable contamination, damage, and microbial growth. They 
usually proceed from port to a processing plant, where they are put 
up for distribution. As we have seen with meat and poultry, the 
processing steps through which the fish must go, such as gutting 
and filleting, tend to spread organisms from the surface slime layer 
into the final product, further encouraging spoilage. 

After dressing, the fish may be canned, pickled or even dried, 
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but nowadays most are frozen. Though canned fish has been 
largely abandoned by today’s consumer in favor of frozen fish, 
there remains one conspicuous exception: tuna. In fact, the 
consumption of canned tuna has increased dramatically in recent 
years and now accounts for more than a quarter of all fish 
consumed by Americans.? 

Riding on the wave of the current enthusiasm for fish as a 
healthier alternative to meat, “the chicken of the sea” has 
established a firm place for itself in American kitchens. It’s 
compact, simple, and quick to use. It’s not so “fishy” as many 
fishes, and everyone’s favorite shortcut cookbook has temptingly 
easy recipes for tuna casserole dinners and tasty tunafish salads. 
But does the tuna can really capture the health-giving benefits of 
the fresh item? Probably not. Assays indicate, for example, that 
fresh tuna has more than twice as much vitamin B, as canned tuna, 
and over 50% more pantothenic acid, another important B 
vitamin.?6 

Frozen fish generally retains a higher percentage of vitamins, 
though there may be some losses. Losses will increase if fish are 
allowed to thaw out after freezing. Even when care is taken, fish 
will frequently thaw as they are transferred from processing plant 
to wholesaler and from wholesale warehouse to the retail market. 
This thawing and refreezing takes its toll on the quality of the food. 
At each thawing, a certain amount of fluid, or “drip,” which is rich 
in nutrients, is lost from the fish.26 With refreezing, reactions 
catalyzed by enzymes are accelerated. It is thought that freezing 
and thawing disrupt the subcellular compartments that contain 
these enzymes, releasing them and allowing them to act on 
nutritionally important cellular components. The result is vitamin 
destruction, protein loss, and acceleration of the rancidification 
of oils. 

Although texture and taste of the fish suffer accordingly each 
time the process is repeated, refreezing even once has adverse 
effects on the nutritional value of fish. In one study, loss of lysine 
was 31% ina refrozen lot, while it was only 9% in fish that had been 
frozen fresh.2° This is a substantial difference, and quite an 
important one for the person who is largely vegetarian but uses fish 
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as a supplementary protein, since lysine, as mentioned in the 
previous chapter, is acommon limiting amino acid in meals based 


on grains. 


Fish Inspection 


Standards for the processing and handling of seafoods are not 
mandatory. This is quite different from the controls for meat and 
poultry. The USDA inspects meat and requires it to comply with 
standards set by the agency. The surveillance of fishery products 
has evolved in a different direction, and may actually, as a result, 
be more effective. 

The Commerce Department provides inspection of fish pro- 
cessing plants at their request, and they pay the cost. They are 
motivated by a desire to market their products to large institutions 
and retail chains. These big buyers don’t want the liability of suits 
from customers who have fallen ill from tainted fish, so they may 
refuse to buy from processors who aren’t certified by the National 
Seafood Quality and Inspection Laboratory. 

The result is that there has been an increasing eagerness on the 
part of processors to be inspected. Currently nearly 60% of frozen 
fish on the market has been voluntarily inspected through this 
process. Since the plants themselves foot the bill, the Seafood 
Inspection Program is immune to government budget crunches. 
Whereas meat inspectors sometimes become relatively ineffectual 
circuit riders, showing up at plants with decreasing frequency as 
funds dwindle, seafood inspectors can afford to remain on site. 
Moreover, they are rotated every 6 to 8 months, thus preventing 
the development of the undue influence that can be a complication 
of long-term involvement. 

A separate agency was created to handle shellfish surveillance 
after a major outbreak of typhoid fever was traced to sewage- 
polluted oysters in 1925. Shellfish present certain unique problems 
since they are bivalves or filter-feeders. That means they pump 
water through their bodies, filtering out its contents for their food. 
The volume of water pumped by a single oyster can amount to 244 
gallons in an hour. As a result, shellfish have an extraordinary 
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capacity to concentrate the microorganisms found in the water. 
They carry a resident population of bacteria that runs upwards of a 
million per gram of tissue. 

Oysters and mussels harvested for human use are usually 
grown in estuarine areas that receive some waste from land 
sources. By feeding in polluted waters they concentrate the 
contaminating microbes such as salmonella and the viruses that 
cause hepatitis. Though certain waters have been approved, 
bootleg fishermen abound, and “large quantities of shellfish 
harvested from uncontrolled areas still enter the human food 
supply and represent a considerable hazard.”?’ 

When shellfish were obtained from five collecting stations, 7% 
to 20% were found to be contaminated with salmonella. Another 
survey found that 40% of the mussels tested harbored these 
bacteria.2’ Bottom-feeders such as catfish and crayfish are also, 
like shellfish, especially likely to be carriers of salmonella. 

One method of dealing with the possible contamination of 
filter-feeders is to put them, after harvest but while they are still 
alive, into clean water and allow their natural pumping mech- 
anisms to flush out the contaminants. After 24 to 48 hours of this 
they are usually considered safe.2? Though no cases of infectious 
hepatitis have been reported from flushed shellfish, it is not clear 
how effective the procedure is for viruses. Experimental infection 
of oysters with polio virus and subsequent flushing left residual 
levels of the virus that were enough to cause disease.*0 

In addition, experimentally contaminated oysters were found 
to retain salmonella for at least 49 days.3! This suggests that flush- 
ing is not a foolproof measure and that clean beds are needed 
for the production and harvesting of shellfish. Yet an international 
commission on the subject has stated: “The spread of human 
habitation and activity in the inshore marine and estuarine waters 
all over the world makes it increasingly unlikely that purity 
(particularly freedom from virus contamination) can be main- 
tained in all growing areas.”>? 

The greatest danger of illness from shellfish is incurred when 
they are eaten raw. Clams or oysters on the half shell are 
particularly risky, and are a common cause of hepatitis. Cooking 
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makes them safer but may not be completely reliable; a bacterial 
count of over a million per gram has been found in crabs that were 
boiled for 30 minutes.*3 It is difficult for normal cooking to rid 
such seafoods of microbes if they were caught in waters that were 
heavily polluted. Though it may be getting worse, the problem is 
hardly new. Pollution of populated coastal areas with sewage 
dates back to early times. It is perhaps for this reason that Judaic 
dietary law forbade the use of seafoods such as crabs. 


PCBs and Other Toxins 


Of course, water can carry other pollutants besides sewage and 
its disease-causing microbes. Pollution with toxic chemicals and 
metals such as the mercury and cadmium found in industrial 
wastes are currently a major concern. PCBs (polychlorinated 
biphenyls) have been the cause of much public attention since they 
are toxic in minute doses, quite persistent in the environment, and 
tend to accumulate in food chains, as was pointed out earlier. 

Though PCBs can be found in soils and groundwater, coastal 
seawater and lakes and rivers near industrial sites show the highest 
levels. This is especially true of bottom sediments, which may 
contain extremely high concentrations. Fish caught in the Great 
Lakes have been found to have the highest levels in the U.S. 
Though manufacture of PCBs has been curtailed and rigorous 
standards set for their use and handling, the persistence of the 
chemical in fish remains troublesome.34 The Michigan Depart- 
ment of Natural Resources issued an advisory in 1977 warning 
fishermen to eat no more than |4 pound per week of contaminated 
Great Lakes fish, and suggesting that women of childbearing age 
avoid altogether those types of fish that had been found to have 
high levels of PCBs. Like many other toxic chemicals that are 
deposited in waters and find their way into fish, PCBs are fat- 
soluble, and are most concentrated in the fatty part of the fish. 
Therefore, high-fat fish have the highest levels. 

A study in Sweden found that the milk of nursing mothers who 
regularly ate fatty fish from the Baltic Sea had higher levels of 
PCBs and pesticide residues than that of mothers who ate a regular 
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meat-based diet. The lowest levels of contaminants were found in 
the breastmilk of lactovegetarians.*5 To minimize the risks that 
come from chemicals in the fish oil, health officials recommended 
trimming away the skin with as much fat as possible, and broiling 
the fish so that a major part of the fat is rendered out. 

This poses something of a dilemma for the health-conscious 
fish-eater, who Is told on the one hand to take the fattiest fish he 
can find in order to get more omega-3 fatty acids, suchas EPA, but 
warned, on the other hand, to avoid high-fat fish because of its 
content of such toxins as PCBs. One can, of course, choose one’s 
fish carefully, taking high-fat fish from deep ocean waters and 
low-fat (if any) fish from areas like the Great Lakes. But the 
simplest solution may lie in a different direction. 

It has been recently discovered that certain plant foods are 
quite rich in omega-3 oils. These include walnuts, legumes, tofu, 
and seaweed.*¢ It has long been known that beans and peas havea 
protective effect against heart disease (see pp. 52-53, 97). Perhaps 
their content of omega-3 fatty acids is part of the reason why. One 
green vegetable, used extensively by the peoples of the Mediter- 
ranean area, where the incidence of both heart disease and cancer 
is low, is an especially good source of omega-3 oils. Known as 
purslane in North America and England, where it is considered a 
weed, it is richer in omega-3 fatty acids than any other plant so far 
examined.37 

Of course plant foods are quite low in PCBs and the 
chlorinated hydrocarbon pesticides, and they generally bring 
along ample fiber that may help carry out of the body what does 
get in. Plant foods are also low in toxic heavy metals such as 
mercury, which can contaminate seafoods. Mercury is another 
subject that demands the attention of the fish-eater. Mercury levels 
in fish have aroused a good deal of anxiety—more, some experts 
feel, than is really merited. 


Mercury in Fish 


In 1953, several Japanese men who fished the waters of 
Minamata Bay, and the members of their families, began to 
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develop a strange neurological disease. Their limbs became weak, 
their vision dimmed, and they lost their ability to coordinate their 
movements. Many of those affected became progressively weaker 
and gradually paralyzed. Some lapsed into comas and died. 
Though over the following years more and more people in the area 
succumbed and autopsies on them showed deterioration of the 
brain, the cause remained a mystery. As household cats and 
seabirds fell ill with similar disorders, investigators began to 
suspect fish as a source of the disease. After six years, 111 cases had 
been reported, 41 of which were fatal. 

It was only in 1968, I5 years later, that a full report was 
published, showing agreement on the origin of the illness: it was 
mercury poisoning from contaminated fish. The waters of Mina- 
mata Bay were polluted with water from a chemical plant where 
mercury was used as a manufacturing catalyst. Meanwhile, in 1962, 
another outbreak had occurred among 26 people (with 5 deaths) 
along the Agano River in Niigata, Japan. This was also due to 
contaminated fish from a chemical plant. Additional incidents 
have occurred in Iraq, Pakistan, and Guatemala, where farmers 
had eaten mercury-treated grain intended for planting. 

At about the same time, scientists from Sweden reported that a 
survey of fish caught there revealed high mercury levels, while 
other scientists who checked the feathers of birds in museums 
found that mercury levels had increased markedly after 1940.38 
Lethal levels of mercury were discovered in animals found dead 
in the Swedish countryside.*? At that point the Swedish govern- 
ment banned fish with mercury levels above a one part per million 
(1 ppm) limit. 

By 1970 contaminated fish were identified on the Great Lakes, 
and the FDA seized shipments of fish that were considered 
dangerous. There was widespread alarm: Should fish be con- 
sidered unfit for use? Concern about the safety of swordfish, for 
example, virtually ended the industry. 

As is often the case, the danger was initially exaggerated. 
Careful research showed the problem to be much less grave than 
was at first thought. The truth is, mercury has been widespread 
throughout nature as far back as we can know. The earth’s crust 
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contains approximately 1 ppm, as do groundwater samples, 
though seawater contains only a fraction of that. Metallic mercury 
is heavy and tends to settle out of the water, so it is more 
concentrated on the floor of the ocean. Most of that comes from 
erosion of soil; humanity’s pollution of the environment consti- 
tutes only a minor contribution. Moreover, this heavy mercury on 
the depths of the ocean floor seems relatively inactive, as deep- 
water fish actually show lower levels of mercury than those from 
shallow waters. 

Nor have fish been becoming more polluted—actually, the 
bones of prehistoric fish show more mercury than those currently 
being caught,4? and museum specimens of tuna caught around the 
turn of the century have almost 50% more mercury than those 
caught today. What has changed is that modern industry has 
produced a few small but concentratred pockets of mercury waste 
that can cause toxic levels in fish, such as those in Japan. These are 
isolated incidents and their severity is dependent on the presence of 
a specific compound, methyl mercury. 


Methyl Mercury Versus Elemental Mercury 


The vast majority of mercury in the environmental water and 
food supply exists as elemental mercury, the silver liquid one sees 
in a clinical thermometer. It’s a heavy metallic substance that has 
intrigued the curious since ancient times since it is the only metal 
that remains liquid at room temperature. This quicksilver, though 
reputed to be toxic, is only mildly so. One expert on mercury 
claims that swallowing up to a pound of it will produce no 
significant ill effects.4' From this perspective, the distribution of 
mercury through soils, waterways, and plant and animal life is 
natural and innocuous. As one prominent authority on heavy 
metal pollution said: “The whole mercury scare could bea gigantic 
scientific misconception, inadvertent, to be sure, but still false.”° 

A similar complacency is not appropriate, however, when one 
turns to certain mercury compounds suchas methyl mercury. This 
highly dangerous substance is estimated to be 50 times as toxic as 
mercury itself, and stays in the fat and in the nervous system 14 
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times as long.4° Moreover, it is quite well absorbed from the 
digestive tract,42, whereas only a minute fraction of elemental 
mercury is absorbed. It is methyl mercury that is used to coat seeds 
so that they won’t mold, and it was methyl mercury that was 
present in the waters of Minamata Bay. 

Methyl mercury more easily crosses the placental and blood/ 
brain barriers. Thus, children born retarded or with cerebral palsy 
have been found among mothers poisoned with methyl] mercury,” 
and in adults it can produce a picture of irritability, fatigue, 
depression, and loss of memory. “As mad asa hatter” was a phrase 
used to describe the absentminded and short-tempered felt hat 
processers who used a similar though less toxic mercury com- 
pound in their work. Mercury poisoning can also result in tremors 
that resemble Parkinson’s disease. In fact, Swedish investigators 
have found evidence of mercury exposure in a high percentage of 
patients with Parkinson’s disease and have raised the question ofa 
causal connection.*>"--5 Unfortunately, while methyl mercury 1s 
accumulating in the nervous system, there may be no recognizable 
symptoms for many years.%4 

Happily, in foods of plant origin, little or none of the mercury 
present is normally in the form of methyl mercury. In meat and 
dairy products the low levels of mercury present can include a 
small proportion of the methyl compound, presumably from 
residues in feeds containing fish meal or treated grains. Unfor- 
tunately, opinions differ remarkably when it comes to how much 
of the mercury in fish is in the form of methyl mercury and how 
much is in the metallic elemental form. Some experts say that most 
of the mercury in fish is present as highly toxic methyl mercury 
compounds.*? Others vehemently disagree.4° 

Though the issue remains controversial, we do know that 
mercury is converted to the methyl form by certain micro- 
organisms in the water. Algae in some areas have been found to 
contain high concentrations of methyl mercury. This may result in 
substantial methyl mercury levels in fish that have fed on them. It 
would, in addition, suggest that seaweed and algae preparations 
intended for human consumption (such as spirulina) should be 
monitored for methyl mercury. 
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Biological methylation has also been demonstrated in the soil 
and in the intestinal tract, and such a transformation can also take 
place in the mouth, as well. The bacteria that cause dental plaque 
have been demonstrated to convert mercury to its methyl form.* 
They have a ready source of metallic mercury: the silver-tin- 
mercury amalgam used in dental fillings. This mercury is not only 
readily available for methylation, it can also be directly absorbed 
as mercury vapor. 

One of the well-known toxic effects of mercury is to make the 
gums spongy and unhealthy. It is possible that the widespread use 
of silver-mercury fillings has contributed to the nearly universal 
incidence of gum disease in America, setting up a situation in 
which the constant overgrowth of bacteria in unhealthy gums can 
provide the conditions for the methylation of mercury and the 
perpetuation of a vicious cycle. 

Symptom pictures that bear more than a superficial resem- 
blance to mercury toxicity are being reported with increasing 
frequency by physicians as well as dentists. Many of these patients 
are found to have a diet high in fish. It may be that although 
neither the fish nor the silver-mercury amalgam alone is sufficient 
to cause problems, the combination of the two is enough to do 
so.If fish consumption is high, it may be sufficient to cause toxicity 
all alone. Indians in northern Canada who eat over a pound of fish 
a day through much of the year are showing signs of mercury 
poisoning such as partial blindness. Fish in the area are highly 
contaminated.*6"6 

Just why such cases of mercury toxicity are increasing is not 
completely clear. It may be that we are just recognizing it more 
frequently. It seems more likely, however, that it is the result of a 
combination of factors: a heavy load of toxic substances in the 
body, a deficiency of protective nutrients, and perhaps a dis- 
turbance of the delicate balances of the ecological systems that 
regulate the rate and frequency of conversion of the less harmful 
forms of mercury to those that are more dangerous. It has been 
suggested that wastes dumped into the waters may supply 
compounds that encourage the growth of microorganisms that 
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convert mercury to its methy] form.*! 

Though the gravity of the threat of mercury toxicity remains 
controversial, even most skeptics seem to think it reasonable to 
avoid fish like swordfish that are caught at a more advanced age 
and have had longer to accumulate mercury, and thus show the 
highest levels. Fish of all sorts taken from waters where there is 
intensive industrialization are particularly likely to be unsafe. A 
recent study in West Germany of 136 persons who regularly 
consumed fish from the River Elbe found a correlation between 
the amount of fish eaten and blood levels of both mercury and 
pesticide residues.47 


Natural Toxins in Fish 


Not all toxins in seafood are man-made, the result of 
pollution, or a consequence of man’s disturbance of ecological 
balances. Some fish toxins have been around since prehistoric 
times and are natural constituents of the fish that possess them. 
Probably the best-known example is the Japanese fugu, a variety 
of puffer, which is considered a delicacy among its aficionados. 
Though licensed handlers are required to have knowledge of the 
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toxic species, several hundred poisoning cases are recorded in 
Japan each year, and about half of them are fatal. 

Although the fugu enthusiast knows the risk involved and 
pursues his passion despite (or because of) its danger, the un- 
suspecting consumer may be liable to poisoning by toxic vari- 
eties of a number of fairly common types of fish. Though these 
need not bea deterrent to the use of other good-quality seafood, it 
behooves the fish-eater to inform himself about the varieties that 
are likely to be toxic so he can avoid them. Illness can result from 
eating the flesh or certain organs or eggs of approximately 500 
saltwater species. Fortunately, only a small percentage of these 
types of fish are commonly consumed by humans. (See table 
on p. 164.) But in these cases, catching or buying the wrong variety 
can lead to serious consequences. 

Though a number of these fish toxins are known, the major 
public health hazard is ciguatera poisoning. The cigua toxin 
produces a tingling and numbness about the lips, followed by 


Guidelines for Fish Consumption 


. Buy fish from reputable, large supermarkets that are likely to 
require their suppliers to be certified, or from fish markets 
where you can establish some rapport and learn about their 
sources. Watch for evidence that fish is allowed to thaw and 
be refrozen. 


. Stick with deep-water seafish when possible. Be wary of odd 
varieties from small suppliers that could carry natural fish 
toxins. 


. Be sure shellfish are well cooked and, if possible, that they 
come from approved waters. 


. Use the same precautions in handling raw seafoods, 
especially shellfish, as you would in handling raw poultry or 
meat (see previous two chapters of this book). 


_ If fish or shellfish don’t look and smelJl fresh and appealing, 
don't buy them. (Have tofu instead for dinner that night!) 


_ If you live in an area with waters that are known to be 
polluted, keep abreast of local conditions and current 
reports on the levels of contaminants in fish caught nearby. 
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nausea, abdominal cramps, and pain. Although there is a usually 
progressive weakness that can go as far as paralysis, convulsions, 
and even death, less than | case in 10 is in fact fatal. No effective 
treatment is available. It has been estimated that about 2,000 
outbreaks of ciguatera poisoning occur in and around the Pacific 
each year. Certain species of red snapper, pompano, jackfish, 
groupers, and eels carry the toxin.#* 

Serious poisoning can also result from eating shellfish that 
have fed on certain plankton containing a toxic substance. 
Paralytic shellfish poisoning, as it is called, is similar to cigua 
toxicity in symptoms and mortality rate and has been acquired by 
eating clams, mussels, scallops, and crabs. 

If, on the basis of all the evidence presented, one decides to 
omit fish from the diet, he must be sure that he does not, by 
removing all animal foods from the diet, fail to provide the one 
essential nutrient that is not present in plant foods: vitamin B,5. 


VITAMIN B,, AND PERNICIOUS ANEMIA 


Probably no nutrient is so indelibly stamped on the mind of 
the vegetarian as B,). It is often said that a vegetarian diet can 
supply everything but this vitamin. Physicians and nutritionists 
are trained to caution those who are eliminating all animal foods 
about the grave consequences of B,, deficiency and to advise them 
that, at the very least, B,, supplements should be taken. This 
concern is understandable. Pernicious anemia, the dread disease 
connected with insufficient body stores of vitamin B,,, is enough 
to give anyone pause. 

The pernicious anemia patient was first described in the 
medical literature in 1849 as one who appeared pale and sallow 
with a shiny tongue and complained of weakness and fatigue that 
progressed gradually to the point of paralysis. Blood tests done on 
such patients today would reveal low hemoglobin levels and large, 
pale, red blood cells. In the early stages of the illness there are 
numbness and tingling in the hands and feet with a loss of 
sensation. Gradually a lack of motor coordination develops. These 
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symptoms are now known to be due to an inability to synthesize 
myelin, the fatty sheath that insulates nerve fibers. As a result, the 
nerves to the limbs degenerate. If allowed to proceed unchecked, 
the deterioration progresses into the spinal cord and ultimately to 
the brain. Moodiness, poor memory, and confusion give way 
gradually to delusions, hallucinations, and overt psychosis. 

A genetic predisposition has been observed, the typical patient 
being described as tall and blue-eyed, with large ears and pre- 
mature greying of the hair. The incidence of the disease in Cau- 
casians of northern European stock is thought to be a little over | 
per 1,000, and approaches | in 100 in the over-60 age group.* 
Recently, such patients have been shown to produce antibodies 
against their own gastric lining cells, so it is thought that the 
disease may have an auto-immune basis. 

For B,, to be absorbed, the stomach wall must secrete a 
substance called intrinsic factor, which combines with the B,,, 
forming a complex that can then be taken up by the lower end of 
the small intestine. Patients with pernicious anemia were found to 
lack intrinsic factor because of the destruction of stomach wall 
cells. Thus B,,, even when present in the diet in ample quantities, 
cannot be absorbed. 

When originally described, the disease was observed to occur 
sporadically in most populations without regard to dietary 
practices. It was not considered to result from inadequate dietary 
intake of B,,. Indeed there was no reason to assume that the 
disease had anything to do with the amount of vitamin B,, 
consumed, since amounts many times that ordinarily needed 
are of no use without intrinsic factor. 

Nevertheless, because it has long been known that vitamin B,, 
is absent from foods that are strictly of plant origin, when 
nutritionists and dieticians began to encounter growing numbers 
of strict vegetarians, they were alarmed. While vegetarians who 
used dairy products were generally thought to be on safe 
ground,*0-5? vegans, who take no foods of animal origin, were a 
different matter. A diet with no B,,, it was felt, was sure to produce 
B,, deficiency and, ultimately, pernicious anemia. 
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Dietary Deficiency of B,,: Myth or Reality? 


In the 1960s and 1970s a large number of case reports in 
medical journals seemed to fulfill this dire prophecy: “Subacute 
combined degeneration of the spinal cord in a vegan,”*? “Megalo- 
blastic anemia in an adult vegan,”*4 and so on. Nutrition manuals 
warned of the danger of developing pernicious anemia from an 
inadequate intake of vitamin B,,.55 But despite the ominous tone 
of such case reports, surveys of groups of vegans reported with 
some surprise that most of the subjects they studied seemed quite 
well, with no signs of anemia or neurological degeneration. The 
occurrence of symptoms was, at most, rare.52-56 One might expect, 
after all, to find some cases of the disease in any population. 

Were the cases of pernicious anemia that were reported merely 
persons with the disease who happened to be vegans, or were these 
cases caused by the all-plant diet? Of course, vegans argued the 
former in their magazines and newsletters, while nutritionists 
argued the latter in their books and scientific journals. As is usual 
with such debates, the ardor of the controversy yielded little in the 
way of illumination. 

Nevertheless, by the beginning of the 1980s there was enough 
published literature to make evident some of the oversights that 
had led to premature conclusions: many of the diagnoses of 
inadequate B,, in the diet had been hastily made. For example, 
problems that can interfere with absorption, such as a lack of 
intrinsic factor, had not been ruled out as causes of the low body 
levels of B,,. To establish firmly that a person is suffering from a 
dietary deficiency of vitamin B,,, certain criteria must be met."*-7 

A critical review of reports published up to 1980 on vegans 
showed that none of them met all these criteria.52 In each case, 
other explanations were possible, including deficiency of intrinsic 
factor, iron deficiency anemia, and neurological problems from 
other causes. In fact, in many of the published case reports, the 
authors noted that these alternative explanations seemed the most 
likely. Yet the cumulative weight of the first impressions created by 
numbers of such scientific papers is persuasive in itself and has 
tended to support the view not only that dietary deficiency of B,> 1s 
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an actuality, but that it is common among vegetarians who use no 
animal foods. Despite this prevailing impression, in point of fact 
there is little incontrovertible evidence that a diet low in B,, can, in 
and of itself, cause problems."8 


Bi Vegan Sources 


If it’s true that a purely dietary deficiency of B,, occurs rarely, 
if at all, the question is, Why? How could it be that vegans, who 
consistently consume no B,,-containing foods at all, might be 
perfectly healthy, with adequate tissue levels of the vitamin? 

At least part of the answer to this question becomes apparent 
when we look at the origin of vitamin B,,. Though it is found in 
animal foods, it is not manufactured by animal cells. It must be 
absorbed from their food by most animals, as it must be by 
humans. All B,, is made by bacteria. Ruminants, such as cows, do 
quite well, because bacteria in an accessory stomach, or rumen, 
produce B,,as they break down the fiber of the animal’s food. But 
bacteria aren’t just in cows’ stomachs; they’re practically every- 
where. Researchers studying B,, have complained that it’s neces- 
sary to carefully clean all instruments to get meaningful measure- 
ments of B,,, since even tap water can contain substantial 
amounts. (At least these amounts are substantial in the sense that 
they can approach the range of what is needed in the human diet.) 

It is for this reason that some batches of beans, bean sprouts, 
comfrey leaves, turnip greens, peanuts, lettuce, fermented soy- 
beans, and whole wheat have been reported to contain significant 
levels of B,,—while other batches of the same foods have been 
found to have noneat all. The presence of bacteria on such foods is 
incidental; that is, the presence or absence of the vitamin will 
depend on whether the plants were fertilized with manure or not, 
how well they were washed and with what, and so forth. So as 
sources of B,, any one of such foods must be considered unreliable, 
though on any average day several of them might happen to bring 
along some small but significant amounts of B,>. 

What’s more, bacteria also grow on and in the body. In fact, it 
has been estimated that the microorganisms between the teeth and 
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gums, around and in the crevices of the tonsils, in the folds at the 
base of the tongue, and in the upper respiratory passages will make 
up to half a microgram of B,, a day.5° This is at least half of the 
minimum requirement, though some nutritionists think this 
quantity may be all that is needed for most people. Official 
recommended intakes by the World Health Organization and the 
Food and Nutrition Board provide for generous margins of safety, 
and up the level to as high as 3 or 4 micrograms for adults, but it is 
unlikely that it is necessary or even useful to consume such large 
amounts. An egg or acup of milk will contain | microgram of B,, 
(see table below). 


Microecology of the Gut 


There are countless bacteria in the human intestinal tract, too. 
Whether or not they make a contribution to the B,, needs of their 


B,. Content of Common Foods 


Fermented soy products: 
Miso c. 0.03 (variable) 
c. 3 (variable) 


Spirulina” > variable 


*See p. 174. 


Sources: Goodman & Gillman: Pharmacological Basis of Therapeutics. 
U.S. Dept. of Agriculture: Vitamin B,, in Foods. Shurtleff: Sources of Bi 
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human host is a subject of another long-standing controversy. 
Early studies on the bacterial flora of the gut focused on the colon, 
where the bulk of the intestinal microorganisms are found. The 
discovery that many of these bacteria were producers of B,, led to 
the rather hasty conclusion that this B,, would pass through the 
wall of the large intestine and serve as a major source of the 
vitamin. One researcher, while pessimistic about the vegan’s 
chances of avoiding serious neurological disease, allowed that “a 
water extract of one’s own feces contains enough B,, to treat a 
deficiency,” but noted that studies show it’s not absorbed from the 
colon,®3 implying perhaps that using it in any fashion at all would 
present hygienic and aesthetic problems of major proportions. 

A new light was thrown on the question, however, when more 
refined research techniques revealed that a smaller but still 
substantial community of bacteria inhabits the small intestine. 
Recent studies have demonstrated that these organisms do 
produce B,, and that they do so high enough in the intestinal tract 
to allow it to combine with intrinsic factor before it reaches the 
lower end of the small intestine, where the vitamin is absorbed.™ 

It had been observed that South Indian vegans migrating to 
England not infrequently developed symptoms of B,, deficiency. 
In India the problem had been practically nonexistent among 
these same people, although they had followed an all-plant diet 
there too. Why this should be so was not clear. But when the 
bacterial population of the small intestines of healthy South 
Indians was studied, it was found to be more extensive than that of 
Britishers. On the basis of such evidence researchers hypothesized 
that the number and types of bacteria colonizing the intestines of 
those living in India may have been able to manufacture sufficient 
B,, to prevent deficiency, but that the shift in intestinal ecology 
occurring with immigration had resulted in a scantier and less 
productive bacterial population and insufficient B,, to meet the 
vegans’ needs. Losing their own internal B,, factory, they had 
developed B,, deficiency symptoms."? 

Another complication is that some bacteria will compete with 
their host for dietary B,, without contributing significant quan- 
tities in return. They can even deplete body stores, since B,, iS 
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constantly being secreted with the bile. Though ordinarily much of 
this is reabsorbed as the bile passes through the intestinal tract, 
bacteria with an inclination for robbing their host of vitamins have 
a clear shot at this B,,. But in one who has a well-balanced, 
“friendly” population of microbes in the intestinal tract, the B,, 
that is excreted in the bile can be reabsorbed almost entirely, so 
that little is lost from the body in the feces, and dietary needs for 
B,, are reduced. 

It’s also known that B,, absorption is more thorough when 
intake is lower. In other words, the meat-eater who consumes 10 
micrograms of B,, in a day will absorb only 16% of it, while the 
vegan, who takes in a mere fraction of that (perhaps one half a 
microgram), will absorb 70% of it. 

Probably it is for all these reasons that a healthy vegan can 
remain healthy without fish, milk, or any other animal foods. With 
his intake of traces of bacteria in his food, with his oral, 
pharyngeal, and intestinal production of B,,, with his thorough 
recycling of B,, from the bile, and with a high rate of absorption 
of the multiple small quantities of B,, that reach his lower small 
intestine, he manages quite well. He has a smoothly working 
system that is efficient and effective. Everything will be fine as long 
as nothing happens to disrupt the balance of his B,, production 
and utilization. 

Although it is now clear why vegans are generally able to do 
quite well as far as B,, goes, the next question is, Why are there 
some who don’t? Published reports show that there are a few, 
though apparently not many, who do run into some sort of 
trouble. Why would these vegans, taking the same all-plant diet as 
their healthy counterparts, become B,, deficient? There are two 
basic answers: either their absorption of the relatively small 
amounts of B,, they have available is compromised, or their needs 
are increased. A disturbance in the microecology of the intestine 
due to some major disruption such as migration or the use of 
antibiotic medications® is one of the events that can tip this 
delicate balance. Others that are important: 

I. Excess fat or protein. Too much of either in the diet can increase 
B,, needs. 
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2. Highly processed foods. Whereas boiling milk for two to five 
minutes only decreased its B,, content by 30%, sterilization in 
sealed containers for 13 minutes caused a loss of 77%.°3 Canned 
milk, for example, might be inadequate as a source of B,). 

3. Drugs. Tobacco, alcohol, coffee, and birth control pills have all 
been implicated in increasing one’s needs for B,5.°? 

4. Pregnancy and nursing. Both pregnancy and nursing increase 
B,, needs. Low intake during nursing, for example, has resulted 
in breastmilk that is deficient even when the mother’s levels 
remain normal,®7>°* and has also resulted in symptoms such as 
apathy and retardation in the infant.*? 

5. Chronic disease. Intestinal parasites, malaria, liver disease, 
chronic infections, and cancer will all disrupt normal mech- 
anisms of B,, absorption and use, and increase needs. 

6. Intestinal surgery. Removal of part of the stomach, where 
intrinsic factor is made and secreted, or removal of part of the 
lower small intestine, where it is absorbed, can drastically 
reduce uptake and may necessitate the use of injectable B,). 

7. Use of megadoses of vitamin C, multiple vitamin/ mineral 
preparations containing copper, and perhaps other food sup- 
plements such as spirulina (see below). 


B,2, Mega C, and Other Supplements 


Another ongoing controversy is that surrounding the effects 
of large doses of vitamin C on B,, availability. In 1974, one of 
the most respected authorities on vitamin B,, reported that 
mixing vitamin C with vitamin B,, and incubating the combi- 
nation in a way that would mimic digestion destroyed B,,.”° 
Both the popular news media and the medical literature were 
quickly filled with warnings about the danger of vitamin C. Two 
years later, however, a different author observed that the origi- 
nal study had been done using methods of B,, measurement that 
were designed to test blood, not food. Since the B,, in food is 
more tightly bound to proteins, he concluded that the tests used 
had failed to pick it up. Using more appropriate techniques, no 
destruction of B,, was found.’! The researcher who had done 
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the first study retaliated in 1978, demonstrating low blood levels of 
B,, in patients who took 2 grams of vitamin C a day and noting 
that another study had reported similar results.’ 

Although the issue is still not completely resolved, it would 
appear that anyone taking more than 500 milligrams of vitamin C 
daily for a long period of time should have his or her vitamin B,, 
status monitored. An alternative that might provide some pro- 
tection is to take vitamin C in high doses only for short periods of 
time, allowing intervals when it is stopped so that B,, stores can be 
replenished. A convenient regimen is one week on and one week 
off. 

But other nutritional supplements can cause trouble, too. It is 
well established that B,, is destroyed by oxygen in the presence of 
vitamin C, vitamin B,(thiamine), and copper ions. This may affect 
the B,, present in multivitamin preparations. It has been reported 
that 20% to 90% of the vitamin present in such supplements can be 
degraded to B,, analogues.’3 These are B,,-like molecules that are 
similar enough to the real thing to replace it in metabolic reactions, 
but different enough to lack the effectiveness of the vitamin.74 
Some of them can thus block the activity of the B,, that is present, 
preventing it from being used normally.73 

Spirulina, a dietary supplement widely acclaimed as an 
extraordinary source of B,,, has also been found to contain much 
more B,, analogues than genuine B,,—five to eight times as 
much.’> Whether or not these analogues are B,, antagonists and 
cause harm awaits investigation. 

B,, as an oral supplement, when taken separately from other 
nutrients that can degrade it, such as vitamin C, copper, and 
thiamine, can be of help, however. It can be used by those with 
inadequate dietary B,, or when illness may increase one’s needs 
beyond what is a normally adequate dietary intake. It can even be 
effective in those cases where absorption is impaired by a lack of 
intrinsic factor, since somewhere between 1% and 3% of vitamin 
B,, passes across the intestinal wall by simple diffusion.*5 But 
much higher doses must be used when the normal mechanisms of 
active uptake are missing. Under these circumstances 75 to 100 
micrograms must be taken to ensure a significant intake. In severe 
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cases of B,, depletion, it is usually considered safer to use an 
injectable form of the vitamin. 

Nutritional yeast is sometimes used as a dietary supplement to 
supply vitamin B,, by those who are consuming only vegetable 
foods. Not all nutritional or brewer’s yeast, however, will furnish 
the vitamin. In order to contain B,, the medium on which such 
yeast ls grown must contain it or it must be added during the final 
processing. If one wishes to use yeast as a source, one must read 
labels carefully to be sure that the yeast in question does indeed 
contain the vitamin, and in adequate amounts (at least | micro- 
gram in | tablespoon, since a tablespoonful is a maximal ap- 
propriate regular daily dose of yeast™-!0). 


MEAL PLANNING: ESCAPING THE 
ENTREE MENTALITY 


The elimination of fish from the diet will bring one to a new 
stage in one’s perspectives on eating patterns. As long as fish 
remained, it was logical and comfortable to organize the meals 
around an entree. In nonvegetarian diets it is the steak, the ham, 
the chicken dish, or the fish that serves as the focus of the meal. 
The other components of the menu, such as vegetables, grains, 


What to Do About B,, 


_ If you use substantial amounts of fish, milk, 
or eggs, you have an extra margin of safety. If not: 


. Don’t smoke, drink coffee, use alcohol 
regularly, or take birth control pills. 


. Beware of the use of antibiotics or 
contaminated meat, poultry, or fish that can 
create havoc in the microbial population of the 
intestinal tract. 


_ If you develop an illness, especially a chronic 
one, pay particular attention to your B,, intake, or 
better yet, find a physician knowledgeable about 
nutrition to help. 
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potatoes, or salad, are organized around this central feature that is 
thought of as the main dish. Budding vegetarians often try to hang 
on to what’s familiar by substituting “vegetarian entrees” such as 
eggplant parmigiana, spinach quiche, or cheese souffle. These are 
not true vegetarian meals, but really cheese or eggs substituted for 
meat. 

But of course the vegetarians of the world have not resigned 
themselves wistfully to a lifetime of meals that are missing their 
main dish. The best of vegetarian meals are organized in a 
completely different fashion. In order to understand this, we must 
examine the reasons for having an entree. 

In meat meals, the meat brings several important features 
nutritionally. It supplies protein, minerals, and taste appeal. It is 
usually the most concentrated and substantial part of the meal. In 
fact, it is so concentrated and so substantial that it relies on other 
components of the meal to balance it by being milder, fresher, 
lighter, and of a totally different nature. Eliminating the meat, 
fowl, or fish entree then leaves the meal “empty,” and one feels the 
necessity of filling this emptiness with some substitute, such as an 
omelette, a dish rich in cheese, or perhaps a meat analogue, one of 
the vegetable protein products designed to fill the spot usually 
occupied by an animal food entree. 

In the vegetarian menu, the features present in the animal food 
entree may be scattered through several dishes or contained in 
any one of a number of them. For example, the bean dish in a 
vegetarian meal, such as baked beans, may be very meaty and 
substitute for the usual entree. Even so, however, it is not as 
concentrated or as substantial as meat, and one finds it quite 
pleasing to have along with this bean dish a rather substantial. 
heavy, whole-grain bread. Thus, the Boston tradition of baked 
beans and brown bread. 

For the sake of comparison, a meal that combines both meat 
and whole-grain bread is rather too much, and meat-lovers are 
usually those who favor lighter and whiter bread. On the other 
hand, bean dishes can be made rather light, and the substance 
of the meal can be concentrated more in the vegetable dish. A 
preparation containing fried onions, mushrooms, and cooked- 
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down string beans, for example, can be quite meaty and sub- 
stantial. In this case a light dish made of white rice and split, 
hulled, mung beans can provide a pleasing contrast. 

Many variations are possible. Though the ethnic cuisines of 
people around the world who follow low-meat diets provide many 
inspiring examples, we would do well to remember that most of 
them are neither purely vegetarian nor intentionally so. Their 
meatless meals are used to tide the family over during seasons of 
meat shortage, or are modifications of meat meals that seize on 
available ingredients in order to increase the palatability of what is 
regarded as second-rate food. Such dietary practices, evolved out 
of economic necessity, may often be ingenious in their ability to 
make the best nutritional use of what’s at hand, but they are 
unlikely to be optimal. 

Although as a new vegetarianism takes shape it will draw on 
traditions from all over the world, it is those that have most 
thoroughly integrated the principles of good nutrition that will 
prove to be most valuable. Ethnic diets that are based partly on 
meat, and use meatless meals only occasionally, when economic 
considerations dictate, are unlikely to offer as useful a model as 
those that have been consistently vegetarian. 

From this perspective the classical vegetarian cuisine of India 
is of unique interest. It evolved among a group of people that 
was educated, relatively affluent, and intent on devising a meat- 
less diet that would be both healthful and conducive to alertness 
and clarity of consciousness. Indian vegetarian cuisine also had 
a vast store of traditional knowledge about the properties of 
herbs and spices from which to draw. The result is a cuisine 
whose subtlety, elegance, and sophistication are only now be- 
ginning to be appreciated in the West." !! 

One indication that a diet is oriented toward good vegetarian 
nutrition is a thorough and skillful integration of legumes into the 
overall fabric of the diet. Classical Indian vegetarian dishes include 
legumes in a wide variety of forms, such as breads, crisp papad, 
soups, sauces, dahls, and even desserts. Distributing the protein 
and the flavor appeal through a number of dishes in the meal 
means that each of them is satisfying in and of itself. The Indian 
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vegetarian thali or platter with its assortment of little bowls, each 
containing an individual serving of some dish based on vegetables, 
beans, or grains (or a combination thereof), probably represents 
the most thorough possible escape from the entree mentality. 

Other indications of an evolved approach to vegetarian eating 
crop up in this tradition, too. For example, the chewy, satisfying 
texture that meats usually furnish is provided for here by flat 
breads that are unique in their substance and texture. There is an 
incredible variety of them, chapatis and paranthas being the best 
known to Westerners. Part of their appeal may also come from the 
fact that they expose the wheat to an intensity of heat that is 
thought to increase its digestibility and eliminate some of its 
disadvantages. Although this is another area that has not been 
studied, it is the present author’s clinical observation that most 
people experience less heaviness and more alertness after a meal of 
whole-wheat chapati than of whole-wheat yeasted bread. 

Classical Indian cuisine might justifiably be expected to 
provide the more adventurous and imaginative of modern nutri- 
tionists with a wealth of hypotheses as research on vegetarianism 
becomes more sophisticated and more oriented toward the study 
of the details of the practical application of the principles that are 
now emerging. The best of Indian meatless cooking should also 
serve as a major inspiration for a new generation of vegetarians. 

But not all Indian ethnic cuisine is worthy of emulation. 
Economic necessity, changes in the availability of basic foodstuffs, 
and the invasion of foreign influences have all taken their toll and 
contributed to the corruption of the ideal. A diet of potatoes, 
cauliflower, and eggplant, drenched in oil and ablaze with chili 
peppers, is nearly the antithesis of the sattvic diet advocated by the 
classical writers on yoga and Ayurveda. North Indian cuisine, at 
least that of certain Himalayan areas, has perhaps remained the 
purest example of an intentionally optimal vegetarian diet. 

The recipe on the following page is adapted from a style of 
cooking followed by Himalayan monks who are exposed to a 
climate similar to that of temperate North America, and who thus 
need food of some substance, but who are also attuned to the 
effects of food on health and consciousness, and thus especially 


Himalayan Mountain Bread 


1-1/2 cup whole-wheat flour 3 T flaked blanched almonds 
| package yeast 3 T broken cashews 
4 oz water or whey 3 T white raisins 
1/2 tsp. sugar 8 oz shredded mozarella 
1-1/2 cup leftover mashed salt 

beans butter for oiling skillet 


2/3 cup pureed peeled tomato 
(optional) 


Mix 2 oz hot water ina cup with the sugar. Add yeast. Allow yeast 
to froth, then add with rest of liquid to flour. Knead briefly, then pat or 
roll out. Lay ina greased 12” heavy cast-iron skillet, and set over low 
flame (for 5 minutes while rest of ingredients are added). Press dough 
until it fills bottom of pan evenly and has a 1/2” raised edge. Sprinkle 
with salt, nuts, and raisins. Spoon beans over this and spread evenly 
with a rubber spatula. If tomato is used, pour it on and then cover 
thinly with cheese. Bake at 350° for about 20 minutes (until cheese is 
golden brown and bread pulls away from edges of pan). Slice, pizza- 
style, and serve with beans and rice, a cooked green vegetable, anda 
green salad. 
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attentive to traditional dietary guidelines. A wide variety of 
authentic recipes in this tradition have been detailed elsewhere.®! 

By the end of Phase 3 one should have established what is a 
basically sound vegetarian diet. In the next chapter we will discuss 
the final refinements of this diet that can further its ability to 
provide good health, and that may even extend life and ensure 
alertness into old age. 
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Goals for Phase 3 


1. To have eliminated: 
e red meat 
e refined sugars 
e fowl 
e refined flour 
e unreliable, unsafe sources of fish 


e raw or undercooked shellfish. Use knowledgeably 
selected fish three to five times a week, or 

eliminate all fish and use milk products and eggs 
instead. 


2. To have added: 
e a grain/legume combination three to four times a 
week 


e afresh, cooked, leafy green vegetable at least 
three to four times a week 


3. To take regularly: 
e two pieces of fresh fruit each day 
e agreen salad once a day 
e a fresh, cooked, green or yellow vegetable each 
day 

e two servings of whole grains each day 
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NOW THAT YOUW’RE 
A VEGETARIAN 


MILK AND EGGS 


It could be argued that, in the strictest sense, one is not 
vegetarian until he or she has eliminated all animal foods of all 
sorts. In the West, however, vegetarianism is most often under- 
stood to include the consumption of milk and eggs. But the use of 
the term varies and there are those who refer to themselves as 
vegetarian even though they eat some fish. This need not be as 
much of a contradiction as it seems. Consistent with what we have 
learned so far in this book about a healthful vegetarian diet, it may 
make sense to consider one who takes fish a vegetarian if such a 
person follows a diet of primarily fresh, cooked green vegetables, 
fresh fruits, and grain/legume combinations, supplemented with 
small amounts of fish. But if one follows a conventional diet of the 
sort that is ordinarily organized around meat and poultry, and 
merely substitutes fish and other seafoods for the meat entrees, 
then that person is not a vegetarian in any sense of the word. 
Instead, he or she is a meat-eater who only happens to eat the meat 
of marine animals rather than that of land animals. 

This is more than a semantic distinction. If the diet is sound, 
relying for its basic constituents on good-quality plant foods, 
in the combinations and proportions that typify the diets of 
peoples who eat little or no meat and maintain good health, then 
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it might properly be considered a vegetarian diet. In fact, there 
is no compelling reason why it should not. 

The origin of the term “vegetarian” can be traced to the Latin 
vegetare, which means “to enliven.” This is related to vegere and 
vigere, which mean “to arouse” and “to flourish.” From the latter 
also come “vigorous” and “vigil,” which connotes wakeful or alert. 
The most ancient root word is wag, to be lively or strong. The basis 
of the term “vegetarian,” then, is a sense of liveliness, vigor, and 
alertness, rather than merely an indication of a diet of vegetables. 
The issue is not whether the diet is or isn’t made up exclusively of 
foods of plant origins (vegetable foods) but whether it is enlivening 
and health-giving. What is used as a supplemental source of 
protein and other nutrients, be it milk, eggs, fish, or even fowl 
or meat, is a less important consideration. 

But if these supplemental protein foods become major con- 
stituents of the diet, then they begin to affect the health and 
consciousness of those who consume them, both by virtue of their 
own properties as well as through the effects they have on the sort 
of foods that tend to be selected to accompany them. Hence as 
we have observed, heavy meat-eaters tend to prefer white bread, 
lightly cooked vegetables, and sweets as complements and coun- 
terbalances to their meat. 

Supplemental protein foods, even when taken in small 
amounts, can also come to play a dominant role in the diet if their 
quality is so poor that they carry a substantial risk for serious 
disease. Thus, even small amounts of beef or poultry, if con- 
taminated with antibiotic-resistant microbes, have no place in a 
diet or a kitchen that is vegerare, life-giving. 

It might also be maintained that supplemental foods come to 
dominate and transform a diet if they have negative effects on 
consciousness. If the physiological effects of a relatively small 
amount of meat are such that they stimulate a pointless hostile 
aggressiveness or a chronic low level of fear and anxiety, one might 
feel justified in concluding that the diet has lost its vegetarian 
essence and that it is no longer appropriate to apply that term to it. 

Of course, as noted earlier, insofar as modern scientific 
investigations are concerned, such effects of diet have not been 
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studied. Nevertheless, since the possibility of important mental 
and emotional repercussions from diet should not be overlooked, 
it may seem appropriate to have recourse to traditional teachings 
and the principles set forth by those who based their conclusions 
on introspective observation. 

From these traditions come concepts such as that of ahimsa, or 
nonviolence. In the East the cultivation of this quality is con- 
sidered not so mucha moral imperative as it is a device designed to 
unburden or enliven one’s consciousness. 

Though the modern shopper picking up a neatly wrapped 
package of meat from a supermarket display case might feel quite 
remote from feedlots and slaughterhouses, the origin of his food 
is not unknown to him, and Eastern concepts of psychological 
functioning which see each action as bringing into the unconscious 
mind a whole set of consequent associations and images are not 
out of keeping with more modern ideas of how the mind works. 
From this perspective the mental field would become progressively 
cluttered with the reverberations of eating habits that require the 
abuse and slaughter of animals. Such psychological and emotional 
effects would, on some level, and to some extent, dissipate mental 
energy and distract attention, and would asa result be considered a 
handicap and a hindrance to full alertness and clarity of con- 
sciousness. One aspect of the philosophies on which such psycho- 
logical insights are based is the priority given to clarity of 
consciousness. It is seen not only as a prerequisite to the discovery 
of the aim of one’s life, but also as critical for the attainment of 
such an aim. 

Through painstaking and persistent self-scrutiny the sages of 
ancient times catalogued those influences that could distract and 
disrupt consciousness. Flesh foods aroused the animal instincts of 
aggression and fear, they concluded. On the other hand, milk and 
eggs (at least those not fertilized) created different effects. They 
are nourishment given to the young. They do not require the 
taking of life; their essence is, on the contrary, the giving of life. 
They could easily be accepted in that spirit—as a gift, given by 
nature to nourish and to nurture. 

Whether or not one feels sympathy with such a perspective, 


186 Transition to Vegetarianism 


according to time-honored usage vegetarians do not consume 
meat, fowl, or fish, though they may well consume milk and 
perhaps eggs. (Technically speaking, and in order to avoid 
ambiguity, one who takes vegetable foods, dairy products, and 
eggs is an ovolactovegetarian.) Probably the largest concentration 
of long-term vegetarians in the world is found on the Indian 
subcontinent, where the precepts of psychological and spiritual 
development just described had a major impact on the evolution of 
cultural patterns among the masses. There, the term vegetarian is 
generally assumed to mean one who uses milk products, though 
most often this does not include the use of eggs. Such people of 
course are correctly labeled lactovegetarians. 

The percentage of vegetarians in the world who are vegans is 
quite small. They not only avoid both milk and eggs, many of them 
strictly avoid all foods that are in any sense animal products, such 
as honey. As we have seen, it is among these people that deficiency 
states are most likely to occur and that the diet must be most 
closely regulated. Without the supplemental protein that could 
come from fish or milk and eggs, one must keep a watchful eye on 
protein quality and quantity. This is especialy true with growing 
children and adolescents. Vitamin B,, is, as mentioned in the 
previous chapter, another matter to be watched carefully. Ribo- 
flavin, vitamin B,, is also more ofa problem for the vegan than for 
the lactovegetarian, since milk is a good source of it. 

Milk is not particularly rich in zinc and is actually a rather 
poor source of iron, but the vegan may have more trouble with 
these nutrients than the lactovegetarian does, simply because his 
fiber intake is likely to be twice as high. Because of this, he runs the 
risk of pushing his intake of phytates and other mineral-binding 
substances beyond what can be adapted to, and as a result may 
absorb inadequate amounts of these minerals. Calcium is also of 
concern to the vegan because, though it is plentiful in milk and 
milk products, it is not so plentiful in many vegetable foods. Green 
leafy vegetables can help the vegan supply his calcium needs, but 
without milk products vegetarians who get little sunshine for long 
periods may also have problems with vitamin D, as we have seen, 
and have difficulty absorbing the calcium they eat. 

In view of all the problems they can help one avoid, why would 
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one wish to eliminate milk products and eggs? One consideration is 
hygienic. Many of the complications arising from modern live- 
stock management that have undermined the quality of meat and 
poultry are also having adverse effects on milk and eggs. The 
quality of both products has declined in recent decades, as can be 
seen quite graphically in the case of eggs. 

Most eggs today are mass-produced. Laying hens are generally 
housed four or five toa 12” x 18” cage. Food and water are brought 
in mechanically and eggs are removed the same way. Through 
selective breeding and careful formulation of feeds, productivity 
has been pushed to the point that each hen lays an egg two out of 
every three days. Conditions are so unnatural that the birds’ 
behavior is disturbed and they must be debeaked to prevent them 
from pecking each other to death. In addition, their bones grad- 
ually decalcify as a result of inactivity. The hens suffer not only 
from overcrowding but also from other stresses. The wire floor 
of the cage, for example, designed to let droppings fall through, 
is made of wire that is spaced so far apart as to provide little 
support. As a result, the birds’ feet, suited to perching on limbs 
or scratching in the earth, must cause them constant distress. Un- 
der these conditions, the hens generally last only a couple of 
years before their productivity falls off. Eggs produced under 
such circumstances are unlikely to provide a very healthful source 
of food. 

One solution to the problem of egg quality is to simply 
eliminate eggs from the diet. Another is to seek out eggs that have 
been produced under better conditions. Marketed under a special 
label (“Nest Eggs” is an example), these eggs come from hens that 
are allowed to run free and that are fed a diet that has no chemical 
additives or pesticides. Such eggs, though usually more expensive, 
are, according to the growers, more wholesome—higher in B,>, for 
example—and noticeably tastier. However, even with the best of 
eggs, there remains the matter of cholesterol. 


Eggs and Cholesterol 


Technically, cholesterol is not a fat. It is a waxy sort of 
substance with a complex and unusual molecular structure that 
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most closely resembles certain hormones that are often manu- 
factured from it. (See figure below.) Though necessary as a raw 
material for the manufacture of such hormones, as well as of 
vitamin D and bile acids, and though present in the body in 
relatively small amounts, cholesterol nonetheless gained notoriety 
because of its presence in atherosclerotic plaques. When it was first 
noticed that deposits were largely cholesterol, it was under- 
standably assumed that reducing cholesterol in the diet might 
prevent the deposit of cholesterol in the arteries, thereby reducing 
the frequency of heart attacks and strokes. High-cholesterol foods 
such as meats, eggs, and dairy products, previously coveted as 
dietary mainstays, were suddenly seen in a negative light, and a 
campaign to reduce their use ensued. 

Of course, the finding of cholesterol in the arteries doesn’t 
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necessarily mean it came from the diet. Indeed, research showed 
that the body manufactures its own cholesterol and if dietary 
intake is low enough, it makes more. This was good news for the 
egg industry, and scrambled eggs were back on the breakfast table. 
But further research suggested that the physiological mechanisms 
for the adjustment of cholesterol levels might have their limi- 
tations. If dietary cholesterol were quite high, perhaps the body 
wouldn't be able to cut back production enough to keep levels of 
cholesterol from rising. So, exit eggs, once again. 

Next came the revelation that eggs contain a substance that 
helps keep cholesterol in solution. This substance, lecithin, it was 
suggested. decreases cholesterol’s tendency to settle out and form 
solid masses such as the deposits in the arteries or gallstones 
(which are, as it turns out, largely crystallized cholesterol). Now 
not only were eggs back on the breakfast table again, the whole 
meal was likely to be sprinkled with granular lecithin! 

And so it has gone. From revelation to counterrevelation, 
the controversy has raged on, fueled by political and economic 
interests and illuminated by the uncertain light of half-truths. 
Research studies have been quoted (and misquoted) to prove that 
eggs raise blood cholesterol? or that they don’t. And called 
into question in the process is the actual significance of blood 
cholesterol] levels. Do they really matter anyhow? Are they in fact 
related to heart disease? 


Dietary Cholesterol and Heart Disease 


Even when research shows a statistical correlation between 
two events, that doesn’t mean one causes the other. For example, 
studies done on cholesterol in the diet and heart disease in many 
countries can be summarized graphically (see figure on p. 190). 
There is a strong general tendency for heart disease rates to be 
higher in countries where cholesterol consumption is quite high, 
like the U.S.A. and New Zealand, when compared with countries 
that have diets very low incholesterol, like Japan and Italy, though 
in the middle range, where intake is moderate, that is not true." 

But this doesn’t mean that cholesterol consumption is the 
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cause of the heart disease. In fact, some maintain that dietary 
cholesterol has nothing to do with heart disease at all. Though the 
correlation seems too dramatic to be dismissed entirely, there is the 
strong possibility that a high cholesterol level in the diet functions 
primarily as a marker, indicating the presence of other causative 
factors in diet or lifestyle. 

As it turns out, this probably is the principal significance of 
high levels of cholesterol in the diet. Those countries with higher 
cholesterol intake also eat more meat, which as we saw in Phase | 
has been found to be associated with an increased rate of death 
from heart disease. They eat more total fat and oil, too, another 
good candidate for a major causative role in heart disease. And 
they smoke more.’ So cholesterol-rich diets may simply flag 
populations that are at high risk for heart disease because of other 
things they do. 

The whole issue has remained unnecessarily complex and 
confusing. This is most likely due to the difficulty of studying a 
disease like atherosclerosis, which is so universal in our population 
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and provoked by so many factors, such as high dietary meat and 
fat, smoking, lack of exercise, and trace mineral deficiencies, all of 
which are also common. When many of these causes are acting 
in concert to produce a disease that affects practically everybody, 
altering only one of them is unlikely to produce a very dramatic 
effect. So even if cholesterol intake were playing some role in the 
development of the disease, research studies involving changes in 
cholesterol] consumption in this context probably wouldn’t show 
ihe. 

In any case, a careful review of literature in the field®»9 yields a 
few fairly safe conclusions. First, people respond differently: when 
21 healthy middle-aged men were given an extra three eggs a day 
for a month, 8 of them showed increases in blood cholesterol that 
were quite significant. The other 13 experienced no increase in 
blood cholesterol levels on the extra eggs, and this held true for 
half of them even when their egg intake was further increased to 
six a day. So some people respond to dietary cholesterol with 
elevations in blood cholesterol, while others don’t.!° 

For those susceptible people, or responders, more than a 
moderately high daily intake of cholesterol (that is, above 600 
milligrams) will raise blood cholesterol levels and will probably 
increase their likelihood of developing heart disease or strokes. 
Eggs are one of the richest sources of cholesterol (one yolk = 250 
milligrams); despite the presence of some lecithin, they are not 
anyone’s best ally in the war against atherosclerosis. 

But an egg or two occasionally in the context of a largely 
vegetarian diet, with an otherwise low cholesterol content, is not 
likely to be a significant liability. Surveys show that the lacto- 
vegetarian’s intake of cholesterol usually runs about half that of 
the general population.!'!»!2 With the added egg or two, intake 
would still be in what is probably a safe range even for those who 
are the most susceptible to the effects of dietary cholesterol. 

Although for most people the amount of cholesterol in the 
diet may not in and of itself make much difference (unless it’s 
extremely high), the relatively low level in the vegetarian diet 
does—in this case as before—seem to mark or identify a way of 
eating that is, in a number of more significant respects, less likely 
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than usual to contribute to atherosclerosis. For example, quite 
apart from the question of cholesterol, vegetarians tend to eat less 
total fat, and as we've seen, the level of total dietary fat and oils 
seems to have more of animpact on blood cholesterol levels and on 
one’s susceptibility to atherosclerosis than does the level of dietary 
cholesterol itself.® 

We could leave the subject there, except for one major 
problem. Most people involved in the transition to vegetarianism 
are not simply in need of preventing atherosclerosis. Like the vast 
majority of Americans today, they already have it (see Phase 1), 
and need an approach that can reverse the process. To do this most 
skillfully, we must understand not only where the cholesterol 
deposited in the arteries comes from, but how to get rid of it. 

An often-overlooked physiological fact is that bile salts, the 
substances in bile that are used to emulsify fats during digestion, 
are made from cholesterol. Bile is produced in the liver and stored 
in the gallbladder until a fatty or oily meal is eaten. Then it is 
squirted out into the duodenum, where it is mixed with the food. 
From there on out, the bile salts will take one of two courses: they 
may be reabsorbed during their passage along the intestinal tract 
and return through blood vessels to the liver, or they can pass out 
with the feces. The difference is crucial: if the bile salts (read 
cholesterol) exit with the stool, there is a constant reduction in 
total body burden of cholesterol, blood levels of it drop, and the 
process of laying down atherosclerotic plaque ceases. With 
sufficient removal, that process may even begin to reverse itself. At 
that point, one can eat a little cholesterol without getting into 
trouble. It will be used constructively. 

On the other hand, if most of the bile salts are reabsorbed from the 
intestinal tract, outflow is cut off (see figure on p. 193). Cholesterol 
builds up in the system, and the way is prepared for diseases such as 
gallstones and coronary artery obstruction to develop. It should 
obviously be of great interest to Americans, the majority of whom die 
of atherosclerotic diseases, to understand what can be done to 
encourage bile salts to leave with the stool rather than sticking around 
to clog up arteries. Research in the last few years has made it quite clear 
how that can be accomplished. The answer is fiber—not just any fiber, 
but the right kind of fiber, and in the right quantities. 
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CLEANSING AND DIETARY FIBER 


During the initial phases of eliminating various animal foods, 
one enjoys the benefits of a sort of cleansing. Meat, poultry, fish, 
cheese, and eggs are very rich, concentrated foods that are, without 
exception, devoid of fiber. The same is true, though to a somewhat 
lesser extent, of refined flour and sugar and of fats and oils. If such 
foods constitute a large proportion of what one eats, then the 
excretory functions of the digestive tract become increasingly 
inefficient. In the absence of the bulking effect of whole-vegetable 
foods, there is relative stagnation in the intestines. This can lead to 
difficulty in throwing out wastes as feces. Moreover, the flooding 
of the bloodstream with concentrated fats and protein, as well 
as the substances produced in the animal cells of meat, poultry, 
and fish during the deterioration that occurs after death, can all 
add up to produce a sort of molecular litter in the tissues. There 
are excessive concentrations of many useful substances, and the 
presence of others that are of no use. 

This is an area where research scientists and seasoned clini- 
cians often part company. Those health professionals who have 
worked for some time with nutrition and chronic disease fre- 
quently come to speak of wastes and deposits in the tissues that 
result from dietary excess. They may find themselves emphasizing 
the need for cleansing or “detoxification.” Most laboratory 
scientists, on the other hand, find such ideas quaint and unscien- 
tific, since there is little in the way of research done from this 
perspective. 

This is probably because our current methods and technology 
are not well suited to studying such matters. We can measure the 
presence of tiny amounts of any chosen substance in the tissues of 
the body—much as one could trace an identified man through a 
crowd. But we don’t have the ability to step back and look at the 
internal molecular environment as a whole. We can say, ina sense, 
“The man we're trailing is here,” but we can’t say, “The building is 
full of inappropriate, unnecessary, and irrelevant people who are 
in the way and are obstructing the normal orderly progress of 
business!” Yet it seems reasonable to assume that sucha molecular 
clutter might develop in the cellular milieu of one who habitually 
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takes in considerable quantities of unnecessary or unusable sub- 
stances in his diet. 

Though research is difficult and largely lacking in this area, 
there is a long tradition, both Oriental and Occidental, to support 
the notion that such conditions in the tissues contribute to the 
development of degenerative diseases. Atherosclerosis may be 
only one of the more obvious and easily detected versions of this 
process. It seems quite reasonable to postulate that in other 
chronic diseases, from arthritis to cancer, such a process might 
play an important role in impairing the body’s inherent ability to 
resist breakdown and disorganization. 

As one eliminates animal foods and begins to replace them 
with whole grains, legumes, vegetables, and fresh fruits, the 
situation is reversed. The bloodstream becomes less heavily laden 
with excesses, and the tissues are gradually able to mobilize and 
throw off their accumulation of wastes and deposits. The digestive 
system functions more smoothly and efficiently and there is a 
continuous and progressive process of removal of molecular 
clutter from the various tissues of the body. During the first 
months or even years after such a dietary change, one experiences 
an increasing sense of well-being, a growing lightness, a flexibility 
of limb, and a clarity of mind. 

One’s mental functioning and state of consciousness,can be 
positively affected not only by the general systemic cleansing but 
also by the healthier condition of the gastrointestinal tract. 
Because of its myriad folds and rugae, the functional surface of 
the intestinal tract is immense, amounting to about 5,000 square 
yards. A healthy intestinal wall serves as an effective barrier, 
sealing off the contents of the gastrointestinal tract from the 
bloodstream. Chemicals from the environment and metabolic by- 
products of microbial growth cannot pass through such an intact 
wall. 

But it does not seem unreasonable to postulate that inflam- 
mation and irritation from concentrated wastes, which are stag- 
nant and undiluted for want of appropriate fiber, would com- 
promise this barrier, allowing the circulation to be flooded with 
an assortment of miscellaneous substances that would disrupt 
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metabolism and adversely affect normal physiological processes. 
Though the central nervous system is protected to some extent 
from such influences, it is not totally so, and mental and emotional 
processes could also be subverted, creating a sense of subjective 
clutter that corresponds to the molecular clutter in the blood- 
stream and tissues. 

Cleansing, as conceptualized in the ancient systems of tradi- 
tional medicine, referred both to the physical and the mental/ 
emotional. The use of practical techniques for such cleansing often 
grew out of experience with intensive meditational introspection. 
The use of a wholesome vegetarian diet was one such technique, 
and it was highly regarded as an essential step in the direction of 
alertness and clarity of consciousness. 


Clean, or Washed Out? 


Such cleansing, however, is only one aspect of good nutrition. 
What begins as lightening and refreshing can, if continued too 
long, become depleting and weakening. Establishing a cleaner 
environment in the gastrointestinal tract and promoting the 
removal of wastes from the tissues may be important, but it does 
not guarantee adequate nourishment. A diet effective for cleansing 
may not be up to par in its nutritional content. Therefore it is 
important for one who intends to remain vegetarian for a long 
time to learn how to ensure and even, when necessary. bolster 
the nutritional content of a diet based on plant foods. 

Perhaps this would not be a point of such critical importance 
were it not for the fact that the plant foods available currently in 
most of the industrialized world are of far less than ideal quality. 
Agricultural practices, based on the use of chemical fertilizers, on 
an indifference to soil erosion, and ona failure to encourage the 
growth of important microorganisms in the soil. have led to the 
production of plant foods that are often seriously deficient in 
vitamins, trace minerals, and protein.!3:!4 (See also Phase 2, pp. 
112. 133-34.) One who is conscious of this will. of course, use 
produce grown in healthy soils when available. but to the extent 
that this is not possible one must find other ways of increasing 
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one’s intake of protein, vitamins, and minerals. 

Some might argue that the body will take what it needs and 
throw off what it doesn’t, and that all that is necessary is to eat a 
larger quantity of fruits, vegetables, grains, and beans, and thus 
eventually enough nutrients will be extracted despite the quality of 
the food. Unfortunately, that is not a very practical solution, and 
the main reason it doesn’t work is because of the presence of fiber. 


Kinds of Fiber 


There is much talk these days about the value of dietary fiber. 
An appreciation of its importance is long overdue. The typical 
American diet of anima! products and refined foods has long been 
almost completely devoid of fiber; that recognition of this fact has 
been so slow to come is unfortunate. However, inthe rush to dump 
quantities of fiber back into the diet, another equally obvious 
point has been overlooked: one can get too much. A person who 
tries to use bushels of anemic fruits, vegetables, grains, and beans 
to provide himself with the nutrients that he needs will find that 
eating a huge volume of such foods, all of which are high in fiber, 
leaves him feeling bloated and dissatisfied. Full of gassiness, he 
only confirms an English humorist’s paraphrase of Shakespeare, 
“The vegetarian diet is full of sound and fury, but signifieth 
nothing.” This problem is often further compounded by the 
tendency of misinformed zealots to lace nearly everything they 
cook with quantities of bran. 

This is not to say that bran is never helpful. The typical 
American diet, being essentially fiberless, is probably less harmful 
after bran is added to it. There are many persons who will bear 
witness to improvements in health and bowel function after adding 
bran to an otherwise conventional diet. A good vegetarian diet, 
however, based on whole grains, legumes, vegetables, and fresh 
fruits, is already quite rich in fiber, and the addition of bran to such 
a diet is foolish, at best. Not only is the total content of fiber then 
excessive, but there is a disproportionate amount of certain types 
of fiber. 

The word fiber has been used in the field of nutrition in various 
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ways. Early attempts to measure the fiber content of a food 
involved exposing it to an acid and then to a strong alkali. The 
fibrous residue that wasn’t dissolved away was called dietary fiber. 
This rather coarse material, predominant in the stems and peelings 
of vegetables and fruits and in the coverings of grains (bran), is 
high in cellulose. Cellulose is the basis of fibers like cotton, and is 
the major constituent of paper. But this is not the only indigestible 
part of plant foods. Besides this tough acid- and alkali-resistant 
material, which later came to be called “crude fiber,” there were 
found to be other components of vegetable foods that the enzymes 
inthe human intestine can’t break down. Though they are grouped 
together with cellulose as total dietary fiber, these additional 
indigestible residues are not necessarily fibrous at all. They may 
even be gelatinous, as is the case with pectin. 
Pectin is familiar as the thickener that is used to make jams and 
jellies. Like most of the other indigestible residue or fiber in the 
diet, it is complex carbohydrate—long, complicated chains of 
sugar molecules that differ from starch in that the linkages of the 
starch molecule are susceptible to the action of digestive enzymes, 
whereas these are not. 

The indigestible fibers in plant foods such as cellulose come 
mostly from the plant’s cell wall, which can be quite tough. By 
contrast, animal cells have only a delicate membrane surrounding 
them. This is all right because the structural strength of animals 
comes from their skeletal framework. Plants depend for their 
rigidity, however, on developing thickened cell walls. The col- 
lective strength of such cell walls is responsible for the plant’s 
sturdiness. 

There are basically two types of indigestible components that 
go into the construction of plant cell walls. The first of these, 
predominant during the early stages of the growth of the new 
shoots of a plant, are soft and tender. These materials are typified 
by pectin and are sometimes called “pectinaceous fiber.” As 
mentioned before, they are fiber only in the sense of being 
indigestible. The second basic type of cell wall component is 
tougher and more rigid. This is added progressively as the plant 
cell gets older and is responsible for the toughness and strength of 
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stems and hulls. The primary fiber of this type is cellulose. Its name 
means “cell sugar,” since it is a chain of sugars and a major 
constituent of the mature cell wall. In fact, it is the most commonly 
occurring molecule in nature. 

The sugar links of the cellulose chain are hooked together in 
such a way as to permit the chains to lie flat against one another. 
This results ina compact arrangement of fibrils that gives cellulose 
both its strength and flexibility. In larger plants, the cell wall may 
go onto become even woodier. This process is the result of adding 
an even stronger and more rigid component, lignin. Although 
lignin is prominent in the trunks and branches of trees and is the 
major constituent of wood, it is found in only small amounts 
in most plants considered edible. In fact, as a plant ages, and 
lignification proceeds, we are less and less likely to consider that 
plant appetizing. This is quite appropriate, since lignin is not only 
rigid, it is relatively impermeable to water, and so is unable to swell 
and provide the bulking effects of cellulose. Moreover, because of 
their rigidity, chunks of fiber that contain a significant proportion 
of lignin (stems, peelings, hulls) are more likely to be mechanically 
irritating to the delicate linings of the digestive tract. 


Bran as a Source of Fiber 


The same point can be made, though to a lesser degree, about 
plant material that is mostly cellulose with a smaller proportion of 
lignin. An example is the outermost covering of the grain, the 
pericarp, which is a major component of wheat bran. The fiber of 
bran is predominantly cellulose and lignin; only a small percentage 
of it is pectin. Unfortunately, until very recently our knowledge 
about fiber has been quite rudimentary, and a great deal was made 
of the nutritional value of bran before it was understood that most 
of its nutrients are unavailable. The protein in bran, for example, 
which will be at least 10% of its dry weight, is essentially in- 
digestible because it is so closely bound up with cellulose.'> 

Though each kind of fiber has some beneficial properties, the 
gelatinous pectins would seem to be most soothing to the digestive 
system as well as the most effective in picking up and carrying out 
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of the body the bile salts that serve as a mode of excretion for 
cholesterol. Lignin will pick up some chemicals that are cancer- 
causing, and cellulose will carry out others such as dyes!6.!7 (see 
table below). But pectin is the critical fiber for the prevention or 
treatment of atherosclerosis. 

An average American meat-based diet with added bran will 
supply cellulose and lignin, but no pectins to speak of. The 
cellulose is probably responsible for most of the effects for which 
bran is used. It absorbs water and is helpful as a bulking agent ina 
largely fiberless meat-based diet. Some of the cellulose is also 
broken down by bacteria in the colon to produce gaseous irritants. 
In small amounts these substances have a desirable laxative effect, 
but in excess they can cause severe irritation and pain. 


Optimal Fiber Levels 


Most available published information about the fiber con- 
tent of foods is taken from early studies that tested only for 
crude fiber (cellulose and lignin), and reflect little about pectins 
and related residues. Thus, most figures for the fiber content of 
foods are virtually useless. A thorough analysis of the types of 
fiber in most common food plants has yet to be completed, and 
little has been done so far to explore the interactions between 


Some Known Effects of Different Fiber Components 


Fiber Type Advantages Disadvantages 


Binds some carcinogenic Mechanically irritating 
chemicals (e.g., nitrites) 


Cellulose Binds other carcinogenic Binds some valuable 
chemicals (e.g., dyes) minerals 


Pectin Binds bile acids Binds some valuable 
minerals 


Source: Inglett & Falkehag: Dietary Fibers." 
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and among different types of fiber in foods. In other words, our 
knowledge about the intricacies of fiber in the diet is still in its 
childhood, if not its infancy. 

Until more information is available, it seems safe to say that 
high-cellulose components of the diet, like bran, should be kept to 
a reasonable proportion of the diet. A vegetarian who eats large 
quantities of fresh fruits, vegetables, whole grains, and legumes 
will consume quite adequate amounts of such fiber. Not only 
should such a person find it unnecessary to add bran, he may even 
find it advisable to remove the woody, tough, and fibrous portions 
of vegetables and fruits in order to reduce somewhat his intake of 
cellulose and lignin. This means peeling many fruits, and peeling 
or even discarding the stems of certain vegetables, especially if they 
have grown to maturity and become tough. Such measures can 
appreciably reduce the tendency for a vegetarian diet to cause gas 
and bloating, by bringing its fiber content into a more optimal 
range. 

Reducing the coarse-fiber content of the vegetarian diet also 
allows the body to more comfortably process a large quantity 
of nutrient-rich foods and extract more of the essential trace 
minerals, vitamins, and proteins. This is essential when we are 
dealing with plant foods that are grown on less than ideal soils, 
since such foods are likely to have lower concentrations of 
nutrients. Though a balanced intake of mixed fiber offers obvious 
benefits, a good vegetarian diet will supply enough, and it will 
usually be more useful to focus on concentrating the nutrients in 
foods rather than on increasing fiber, which would dilute those 
nutrients. 

One approach to reducing fiber, concentrating nutrients, and 
working around the relative deficiency of minerals and protein in 
commonly available produce is to make fresh vegetable and fruit 
juices. This is best done with a juice extractor, which removes the 
nutrient-rich juice and throws aside the fiber. Most people would 
be slow to recover from the gassiness and bloating that would 
result if they tried to eat a pound of carrots between meals. But the 
glass of carrot juice that can be extracted from those carrots is 
quickly and comfortably absorbed, bringing with it a healthy dose 
of trace minerals and other essential nutrients. 
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MILK PRODUCTS: PROS AND CONS 


Another way of adding protein, vitamins, and minerals 
without increasing the burden of dietary fiber is through the use of 
eggs and dairy products. When we use such foods we capitalize on 
the fact that nature has designed them to contain the highest 
possible concentration of nutrients for nurturing life. Milk and 
eggs are formulated in sucha way as to be complete foods. That is, 
they can alone, without any supplementation, sustain life for 
protracted periods of time while the young animal has no other 
source of nourishment. 

Research has shown, for example, that a lactating mother will 
secrete in her milk even minerals of which she has only very little. 
An old adage runs, “For every child, a tooth,” in recognition of the 
fact that the mother will demineralize her own teeth and bones in 
order to keep the calcium levels of her milk high enough to sustain 
the growth and health of her child. We take advantage of this 
imponderable quality of motherhood when we rely on dairy 
products to bolster a diet from crops that tend to be deficient. Even 
though the grass, foliage, or fodder given the cow may also be less 
than rich in essential nutrients, the milk, we can be assured, will be 
of better quality. We rely on the cow to sift through, as it were, the 
vegetable matter, taking out and concentrating the more scarce 
but critical nutrients in her milk. 

It is widely recognized that milk is a rich source of nutrients. 
Dr. Roger Williams, a highly respected nutritionist who dis- 
covered pantothenic acid, wrote that laboratory studies consis- 
tently support the idea that milk is an outstandingly well-rounded 
food for young or old and one that is difficult to match. “Almost 
any animal consuming a diet free from milk or milk products will 
have its condition improved if some milk is added.”!8 Recent 
research promises to improve even further the image of milk as 
a dietary staple: dairy products have been reported to play a 
protective role in cancer,!%2! perhaps by enhancing the immune 
response,*! as well as to lower blood levels of cholesterol.22 

The amino acid makeup of milk is excellent and can be used to 
supplement that of grains. While legumes do this even more 
efficiently, boosting the usable protein of grains more dramatically 
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A Sample Lactovegetarian Main Lunch and Light Supper 


Lunch 


garbanzo stew with rice 

spinach with paneer chunks 
green salad with yogurt dressing 
pita or chapati 


Supper 
soup made of mushrooms and onions sautéed and 
blended with milk 
whole wheat toast 
fresh fruit with whipped paneer topping 


(see pp. 90-96), the amount of beans that some people are able to 
tolerate comfortably is limited. For this reason, many lacto- 
vegetarians find it convenient to organize one meal a day, usually 
the main meal, around the grain/legume combination and one 
lighter meal around a grain and dairy combination. (See above.) 


Lactose Intolerance 


Nevertheless, there are obvious and well-recognized disad- 
vantages to the use of milk. There is no question that milk is not 
designed for consumption by adults. In fact, most people begin to 
lose their capacity to digest the carbohydrate in milk somewhere 
between the ages of eighteen months and four years. This is the 
result of a reduced production of the enzyme lactase, which breaks 
down lactose, the sugar in milk. Lactose that isn’t broken down in 
the small intestine ends up in the colon, where bacteria there feast 
on it, producing gas and causing bloating, cramping, and often 
diarrhea. 

Though a majority of adults in the world have a relative 
deficiency of lactase and experience such symptoms of lactose 
intolerance when they take large quantities of milk,?> most would 
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have to drink a quart at a time for that to happen. Only about | 
adult in 20 will have problems from the amount of lactose in an 
8-ounce cup of milk. In fact, the usual level of lactase in adults is 
5% to 10% of what it was in infancy, a time when the entire diet is 
milk and lactose accounts for the major source of energy. A decline 
in adulthood to 5% to 10% of the infant’s level is quite an ap- 
propriate adaptation for a diet that may have only 5% to 10% of its 
calories as lactose from dairy products. 

The persistence of lactase is more complete in those racial 
groups in which dairying has been common for many generations. 
Only 7% of the people of Switzerland, where pasturing cows form 
a traditional part of the scenic landscape, are lactose-intolerant, 
even with the large amounts of lactose that are present ina quart of 
milk, whereas 85% of Japanese (for whom a cow is a novelty) show 
such a response. 

Black Americans are more likely than whites to be lactose- 
intolerant, but they may not be, depending on their ancestral 
origins. A study in Nigeria found that the incidence of lactose 
intolerance ranged from 99% in nondairying tribesmen to 20% in 
tribes wherein dairy herds were traditionally kept. Again, lower 
levels of lactose are probably well tolerated by the majority, and 
studies dating back decades ago showed an improvement in health 
and growth in most black children when milk was added to the 
diet.24 Nevertheless, when marked intolerances do occur, and 
black children are forced to drink milk, medical and behavioral 
problems can ensue.?5 


Yogurt and Lactose-Reduced Milk 


Fortunately, milk can be incorporated into the diet in ways 
that circumvent this problem. Yogurt is produced by a bacterial 
culture that breaks down lactose to lactic acid, producing yogurt’s 
characteristic tartness. Though the percentage of the lactose ac- 
tually broken down by the bacteria is small, bacterial lactase 
survives the stomach’s acid and is active in the small intestine, 
where it supplements one’s own (reduced) levels of the enzyme. 
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Thus, even those who are strongly lactose-intolerant can usually 
use a good-quality yogurt without difficulty.2° 

Yogurt is not only useful for those who are intolerant of 
lactose, it has long been credited with miraculous health-giving 
properties of its own. While many of these may be nonexistent and 
others exaggerated, it seems that current research is validating a 
surprising number of yogurt’s reputed benefits. Although the 
point was long disputed, it now seems well accepted that yogurt 
can improve the microbial population of the intestine, providing 
a type of bacteria that may prevent the production of harmful 
substances, some of which could cause cancer. 

Unfortunately the yogurt usually available in today’s super- 
markets is not necessarily the same food of legend and fame. As 
with other foods that are fermented, the process can go awry. 
Many of the beneficial properties of yogurt derive from the type of 
bacteria growing in it. These can vary dramatically, and in many 
commercial yogurts the deciding factor in the choice of bacterial 
cultures is shelf life rather than health benefits."-? Some products 
sold as yogurt are merely milk with gelatin added. Similar 
problems are found with commercial cheeses, which are often 
contaminated with undesirable organisms such as molds, though 
cheeses do generally have the advantage of being well tolerated by 
those who have trouble with lactose,?” probably because most of 
the lactose is lost during curdling and goes off with the whey. 

Recently, lactose-reduced milk has been marketed that is 
produced by breaking lactose, which is a compound sugar, or 
disaccharide, into its constituent simple sugars (glucose and 
galactose). In contrast to fermentation, in which lactose is 
converted to lactic acid, lactose-reduced milk is not sour. In fact, 
its taste is even sweeter than ordinary milk, since both glucose and 
galactose are perceived as sweeter than lactose itself. 

Dishes that incorporate milk into the fecipe are also often well 
tolerated and are a part of traditional cooking in many areas where 
dairy products are an important source of nutrients but where a 
significant percentage of adults cannot handle large quantities of 
plain milk easily. 
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Milk Allergies 


Milk allergy is a completely separate and distinct problem, and 
has nothing to do with lactose, though the two are often confused. 
Allergic reactions develop when the body pegs as foreign a certain 
protein and marshals its immunologic defenses against it. One can 
overreact to milk proteins in this way, but doing so is unusual 
unless there has been some overriding physiological or emotional 
reason."3 

The most common cause of milk allergy is giving cow’s milk to 
infants in the first few months of life. The intestinal tract of the 
infant is immature and unable to filter out foreign substances well. 
Human breastmilk usually creates no problems, but cow’s milk 
contains substances that are not appropriate to enter the blood- 
stream of the human infant, and against which antibodies are then 
made. This sensitizes the child, much as a vaccination would, and 
the child is thereafter “allergic to milk.” 

The use of milk products by a person who has become so 
sensitized can result in minor allergic reactions or more serious 
problems such as eczema or asthma. If at all possible, infants 
should be nursed until the age of four months to six months, and 
all other sources of nourishment avoided until at least the fifth 
month.29)30 


Minimizing Milk Risks 

Milk is also susceptible to many of the problems that affect 
other foods of animal origin. Toxic environmental chemicals such 
as PCBs and pesticide residues can show up in milk as they do in 
other animal foods. PCBs are not acommon contaminant in milk, 
appearing primarily as a result of dairy cows eating silage from 
silos treated with the chemical. But pesticide residues have been of 
more concern, since they have been found in milk at levels even 
higher than those in meat and poultry. Fortunately the environ- 
mentally persistent insecticides have been discontinued and are 
fading from the food supply. Even mercury can contaminate milk, 
but levels in most areas run about a tenth of those found in fish.?! 

A more serious problem with milk is related to sanitation, 
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since milk is an ideal culture medium. That is, because of the 
nutrients it contains, it readily grows microbes. Warm milk is 
particularly susceptible to becoming spoiled by the growth of 
germs, so it is generally cooled as soon as possible after collection. 
But the skin of the cow, the milking machine (or hands of the 
milker), and the containers into which the milk is put are all 
sources of contamination. Moreover, certain bacteria or viruses 
can enter the milk from the cow’s body. For such reasons the 
federal government has set regulations for the handling and 
treatment of milk. Pasteurization is required, and milk is checked 
periodically for levels of microbes. 

Unfortunately, pasteurization is not a very thorough method 
of eliminating microorganisms from milk. It requires only that the 
milk be raised to 161° Fahrenheit for 15 seconds. Compared to 
boiling, which is 212° this is not a very high temperature, and it is 
not expected that it will eliminate all microbes. Standards set for 
permissible levels allow counts up to 20,000 bacteria per milliliter 
(5 milliliters = 1 teaspoon) upon leaving the pasteurizer. In the 40° 
temperature of the typical refrigerator, the population of micro- 
organisms doubles every 35 to 40 hours. The Consumers Union 
found that one out of six milk samples bought from retail grocers 
had counts over 130,000, with some running into the millions.32 
Interestingly, not all the contaminated samples were felt by tasters 
to have flavor defects. 

The number of microbes is not the only issue; the type is also 
important. Dairy herds, unlike beef cattle, are not routinely fed 
small doses of antibiotics. But the cows do often receive routine 
doses of antibiotics for the treatment or prevention of such 
problems as mastitis, and milk, like meat, can contain antibiotic- 
resistant organisms such as salmonella.33-34 Salmonella contami- 
nation has been especially common in dry milk, and such milk 
should be reconstituted and boiled or used in cooking. 

To be safe, all milk should be boiled, including that which has 
been pasteurized. Though milk used in cooking will generally be 
heated sufficiently to sterilize it, it is especially important to boil 
milk that is to be drunk or used on cereal. After boiling it can be 
cooled, put in a clean container, and refrigerated. 
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Boiling will also destroy other microbes that could cause 
disease. Standard procedures for inspection do not check for many 
nonbacterial microorganisms, such as viruses. Multiple sclerosis, a 
disease that has been variously attributed to infection by slow 
viruses or by spirochetes, may be more common with increased 
milk consumption,35:3¢ at least in countries where milk is not 
boiled before using.36-"-4 


Using Milk Skillfully 


It is interesting to note that in India, a culture with long 
experience in using dairy products, it is routine to carefully boil all 
milk before use. Long ago researchers found that children given 
boiled milk showed improved health and growth compared with 
those on pasteurized milk.37 The boiling is probably wise for other 
purposes in addition to those related to hygiene. For example, it 
may inactivate certain biologically active constituents of milk, 
such as hormones that could otherwise affect those who drink it. 

Milk is a food that is designed to produce growth. This and 
other of its qualities are probably best understood in Ayurvedic 
medicine. In the Ayurvedic tradition the subtle properties of 
different milks—that of the cow, buffalo, goat, elephant, and even 
the camel—are well recognized and used therapeutically. In 
Ayurvedic terms milk is kaphic, that is, it is designed to produce 
substance and matter. Of all foods, it is the one that is probably the 
most intensely matter-producing, since it is designed to encourage 
growth in the infant. Matter that cannot be incorporated into the 
growing process, however, is of no use and must be gotten rid of. 
Thus is the case of milk taken by the adult who is not growing. The 
residue or waste (mucus) from this process is also referred to as 
kaph, and the origin of the English word “cough” is related to this 
Sanskrit root. Certainly the mucus-forming qualities of milk are 
one of its most widely recognized liabilities. 

While the lactovegetarian cultures of the East are aware of 
the liabilities of milk products, they also have long experience 
in dairying, a profound appreciation of the value of milk, and 
an extensive repertoire of techniques for working around its 
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liabilities. According to Ayurvedic precepts, milk is best taken in 
smal! to moderate amounts, and boiling improves its digestibility. 
Milk that is merely pasteurized is not so well handled, forming 
large lumps in the stomach. Although the chemistry of milk 
protein is very complex and its reaction to heat is not well 
understood,>* it seems likely that pasteurization is sufficient to 
denature the large molecules of protein, disrupting their normal 
arrangement so they collapse and tangle, but that boiling breaks 
some of the molecules apart into shorter chains or even into 
individual amino acids, which can facilitate their absorption. 
According to tradition, when used in this way and in limited 
quantities, the mucus-producing tendency of milk is minimized. 
Cooking with milk—that is, adding it to vegetable dishes, for 
example, during the cooking process—not only exposes the milk 
to boiling temperatures, but also allows it to interact with the 
foods being cooked. It also ensures that the proportion of milk to 
other foods is appropriate. But from the perspective of Ayurveda, 
drinking quantities of cold milk alone is foolish and sure to 
produce excess mucus in the body. 

Another widely used and very successful technique for incor- 
porating milk products comfortably into the diet is through the 
preparation of homemade cottage cheese. This cheese is not 
prepared with rennet, as is the commercial product, but rather 
with lemon juice. This has the added benefit of imparting the 
beneficial nutrients of the lemon to the preparation (see recipe on 
p. 210). The effect of the acid upon the already boiled milk is not 
only to curdle it, but to further the hydrolysis of the protein, that is, 
its breakdown into constituent amino acids. This means that it is, 
to some extent, predigested. The curd or cheese is strained off and 
used as a key staple in many favorite dishes in the lactovegetarian 
cuisine of India. The liquid or whey is also highly nutritious and 
can be used for making breads or for drinking between meals as 
a cool, refreshing beverage that supplies a number of valuable 
minerals that are not kept in the curd. It is commonly believed 
among dairying peoples that it also provides the benefit of 
soothing and cleansing the urinary tract and reducing the tendency 
of the body to retain excessive water. 


Fresh Cottage Cheese (Paneer) 


The cottage cheese found in grocery stores usually contains 
additives and lacks freshness. Paneer, a homemade variety prepared in 
India with lemon juice, tastes fresher and better and also gives one 
access to the whey, a very healthful beverage. 

To make about one cup of such cheese, simply bring one-half 
gallon of 2% milk to a foaming boil and add enough lemon juice to 
curdle it. Stir the milk and a bit of lemon juice together very briefly, 
wait a second, and then add more. Continue until the whey begins to 
look nearly clear. Allow the milk to boil for another few seconds. Then 
leave the pot undisturbed so the curd can separate from the whey. The 
liquid whey can be poured off while holding the mass of curd with a 
large spoon, or it can be strained through a thin cloth draped over a 
colander. Using a cheesecloth allows one to squeeze out enough whey 
to create a tighter “cheese” that can be cubed and will not fall apart 
when cooked in vegetable dishes. 

* * * * 

Paneer can be used in a variety of ways: 

1. Strain it dry, cube it, and add to cooking vegetables. 

2. Use it in any recipe instead of cottage, ricotta, or cream cheese. 
Cheese cake, lasagna, and sandwich spreads, for example, are 
delicious when made with paneer. It can also replace soybean curd 
(tofu) in many recipes. 

3. A rich and creamy dessert topping that is especially appealing 
on fruit salad can be made by whipping moist paneer in a blender with 
a bit of boiled milk. It can also be used to make a rich, high-protein, 
low-fat dressing for green salads. 
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The cheese, called paneer in India, is probably one of the 
best-tolerated of the animal protein preparations and can be used 
in the diet on a daily basis. It does much to boost the protein 
content of dishes to which it is added, as well as providing 
additional food value without adding fiber, so as to avoid raising 
fiber content beyond the optimal range. Although paneer re- 
sembles tofu in appearance—both are white and often cubed 
before adding to vegetable dishes—they are not interchangeable. 
Though both are rich in protein, the amino acid makeup of paneer 
is better, it may be richer in some trace minerals, and it carries 
other benefits of dairy products, suchas the B,, that tofu lacks. An 
ideal vegetarian diet might include both paneer on a daily basis 
and tofu several times a week. 

Currently one of the greatest objections to milk is its butterfat 
content. Not only does the butterfat in milk contribute dramati- 
cally to total fat levels in the diet, but it contains significant 
amounts of cholesterol. For this reason some health experts 
recommend nonfat (skim) milk. Yet, in experiments, rats given 
nonfat dry milk developed atherosclerosis while those given milk 
with butterfat did not.3? Moreover, since butterfat may play some 
beneficial role in the absorption of calcium,3? and since dairy 
products are often an important source of dietary calcium, it is 
wisest perhaps to use lowfat (2%) milk. This reduces fat intake 
considerably (see diagram below), yet leaves enough to improve 
palatability and perhaps to assist with the absorption of calcium. 

Percentage of Fat in Milk (by Calories) 


Lowfat Milk Whole Milk 
(2% Fat) (3.5% Fat) 
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CHOOSING A COOKING MEDIUM: 
BUTTER VERSUS OIL 


In almost every part of the world, food preparation involves 
the use of some fat or oil as a cooking medium. Generally what is 
used is to a large extent influenced by availability. Where pork is 
a staple in the diet, lard is common. In the Mediterranean area, 
where olive groves flourish, olive oil is favored. In dairying 
cultures, butterfat is used for most cooking purposes. 

In North America, availability is less of an issue. Shoppers 
usually have a wide choice of cooking fats and oils, ranging from 
pure olive oil, and butter, to deodorized and bleached mixed 
vegetable oils or hydrogenated vegetable “shortenings” and mar- 
garines. Prices vary, but, in general, the vegetable oils and fats 
have become progressively more affordable, while butter has 
become more expensive. For this and other reasons, vegetable oils 
and vegetable fats have come to be used with increasing frequency. 
Liquid vegetable oils are used almost exclusively for frying and for 
salad dressings and mayonnaise, while solid vegetable shortenings 
are used for baking. Margarine frequently replaces butter at the 
table. Since the vegetarian may consider a shift to these plant 
products a logical part of the transition to vegetarianism, it is 
appropriate to look carefully at their effects. 


Vegetable Oils in the American Diet 


Vegetable fats and oils have always been a part of the diets of 
persons who consume plant foods, because all plants contain some 
fats and oils. But the use of extracted vegetable oils as a cooking 
medium or as a basis for condiments such as salad dressing and 
mayonnaise has been infrequent. In times past it was difficult, if 
not impossible, to extract oil from most sources, the most feasible 
sources being traditional ones such as olives and sesame seeds. 
Despite the winsome Madison Avenue-bred Indian maiden who 
holds a bottle of corn oil while confiding that her people always 
relied on “the golden goodness of maize,” very little oil can be 
extracted from a kernel of corn with an American Indian mortar 
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and pestle. The use of oils from plant sources such as corn had to 
await the advent of complex equipment. 

After World War II the technology needed to extract oils 
from many grains and seeds became widely enough available 
that the oils became affordable and could compete with more 
established dietary fats like lard and butter. During the next 
three decades the consumption of vegetable oils rose approxi- 
mately threefold. 

In the 1950s it was noted that an increased intake of poly- 
unsaturated oils lowered blood cholesterol. While some vege- 
table oils have only a small to moderate amount of polyun- 
saturated fatty acids, others such as safflower, corn, soy, and 
sunflower seed oils have a great deal. Since research was point- 
ing to an association between elevated cholesterol levels and 
heart disease, it was suggested that increasing one’s intake of 
these highly polyunsaturated vegetable oils might, by lowering 
blood cholesterol levels, cut one’s risk of heart attacks. A num- 
ber of large-scale experiments were done to test this possibility, 
both on healthy persons at risk for heart disease*-4! and on 
persons who had previously suffered heart attacks.4?»4 

The results were initially encouraging. In one study in Los 
Angeles, deaths from heart disease were 70 out of 408 in the 
control group, compared with 48 out of 400 in the group on a 
diet high in polyunsaturates.4° Two other trials showed more 
limited4! and short-term’? benefits, while another failed to show 
any improvement.4?»"-5 

Even where the best results had been obtained, however, 
there was little if any reduction in total deaths.*4 Moreover, in 
the study that had shown the most encouraging results, that 
done in Los Angeles, there was an unexpected complication. 
After reviewing their results, the research team was moved to 
publish a paper pointing out that the incidence of cancer in the 
experimental group that had taken the polyunsaturates was 
nearly double that of the controls, who had not taken the in- 
creased levels of vegetable oils.45 Though the other three ex- 
periments apparently did not result in more cancer, this finding 
was disturbing.™-6 
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Polyunsaturated Oils and Free Radicals 


Meanwhile, in the early 1960s another line of enquiry had 
started among oil chemists, who noted some properties of poly- 
unsaturated oils that made them seem unsuitable for use in the 
diet. They began to publish these findings in their journals over the 
next decade.47-5! Many of the effects seemed to stem from the 
marked tendency that polyunsaturates have for rancidity. When 
there are two unsaturated spots in the fat chain, oxygen will tend to 
pick off a hydrogen atom, forming a peroxide fragment, which is 
highly reactive, and leaving an unpaired electron where the 
hydrogen was (see figure on p. 215). That spot in turn also becomes 
very reactive. Until it combines with something, it is called a free 
radical. Each of these mischief-makers, the free radical and the 
peroxide fragment, is quick to react with other molecules that it 
contacts. This produces molecular damage and more free radicals. 
What results is a sort of chain reaction perpetuating these 
destructive particles and leaving in its wake a trail of useless 
molecules. When the peroxidation and free radical formation 
occurs within the body, cells can be damaged and may, asa result, 
behave abnormally or die. 

Certainly polyunsaturated oils are not the only causes of free 
radical formation. The tissue damage resulting from radiation is 
based on the same mechanism, as are many other destructive 
effects on the body. It is thought that it is through lipid peroxidation 
that alcohol damages the liver.53 Cigarette smoke produces free 
radicals by oxidizing polyunsaturated fatty acids in the body.*4 The 
toxicity of such environmental contaminants as mercury,°> PCBs, 
dioxins, and pesticide residues are thought to involve free radical 
formation,>° as is the carcinogenic action of aflatoxin.‘” 

In fact, the effects of many, if not most, cancer-causing agents 
are thought to involve the formation of free radicals, which readily 
damage DNA.°**? It is the alteration of the DNA molecule, in which 
are encoded the instructions that govern the functioning of the cell, 
that is thought to be one of the major events that can set off a 
malignant process. The cell’s normal functions are abandoned in fa- 
vor of an unbridled reproduction, dictated by a distorted DNA code. 
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Polyunsaturated Oils and Free Radical Formation 


S00H) Hydroxy radical 


- Free radical 


Peroxy radical 


Both the hydroxy radical and the peroxy radical will tend to pick off 
hydrogen atoms (-H) from additional linoleic acid molecules, forming two 
more free radicals. It is thus that such polyunsaturated oils, in the 
presence of atmospheric or tissue oxygen, trigger chain reactions of 
radical formation. 


Source: Brisson: Lipids in Human Nutrition. Halliwell & Gutleridge: Free 
Radicals.*’ 
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Oxidation is the basic process in free radical formation, and 
ozone (O,) is another powerful initiator.©° A high ozone count can 
cause an irritation in the lining of the respiratory tract that is based 
on free radical formation. 


Controlling Free Radicals 


Though free radical activity is capable of great destruction, it 
is not always undesirable. In fact it is through precisely this 
mechanism that the white blood cell is able to destroy the bacteria 
it engulfs. It merges the microbe with a pocket of free-radical- 
producing substances and thereby breaks it apart. The trick is to 
control the chain reaction. As long as such activity can be 
contained, it can be harnessed for constructive purposes in the 
body. Once it gets loose it’s like wildfire, and will spread until the 
reactive substances are neutralized and the flames are quenched. 

Certain enzymes and specialized molecular systems in the 
body are designed to inactivate free radicals. They serve to keep 
the reactivity of the process in bounds and to defuse rampaging 
radicals that have escaped their normal confines. Examples are 
superoxide dismutase, an enzyme that contains manganese or a 
combination of zinc and copper, and glutathione peroxidase, a 
selenium-dependent enzyme. Other free radical quenchers or 
scavengers are vitamin E, vitamin A, beta carotene, and probably 
vitamin C. 

In the 1970s a number of reports emerged attributing to such 
antioxidants the ability to reduce the incidence of cancer.®!~63 Beta 
carotene, for example, had previously been thought to be valu- 
able only as a raw material from which vitamin A is made. It 
turns out, however, that carotenes are synthesized in plants for 
the purpose of protecting them from the free radicals that are 
generated by the ultraviolet radiation of sunlight to which they 
are exposed during photosynthesis. As a result, carotenes have 
excellent antioxidant properties.6¢ A recent study of elderly 
people showed that those taking the most carotene-containing 
foods had a risk of cancer that was less than a third of those 
who took the least of such foods.*5 Yellow vegetables contain 
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substantial amounts of carotenes, but it is in the green leaves of 
vegetables where photosynthesis takes place that enormous quan- 
tities are found. The presence of such antioxidants in whole foods 
probably accounts for the fact that the intake of vegetable oils as 
part and parcel of a whole-plant food is associated with a 
decreased risk of free-radical-related diseases like cancer, whereas 
the intake of most of the commonly added, extracted oils from 
plant sources has the opposite effect.©6-68)".’ 


Turning the Tide 


As long as the diet is rich in the antioxidant vitamins and the 
trace minerals, such as selenium and zinc, that are needed to keep 
the relevant enzyme systems replenished, one should be able to 
handle a moderate load of free radicals. The trick here is to create 
only a moderate load. Obviously a little bit of radiation or a little 
bit of vegetable oil is not going to be fatal. If the burden of free 
radicals is not heavy, controlling them is feasible, but the balance 
will shift if the tissues are inundated with environmental toxins, 
ozone, residues from cigarette smoke and air pollution, and the 
by-products of low levels of radiation. Add to that an intake of 
polyunsaturated fatty acids that has nearly tripled in the last 75 
years,’8 and you may be in trouble. 

If all the scavengers and quenchers are occupied in deacti- 
vating free radicals that are initiated by toxins, pollutants, and 
unstable oils from the diet, then none are left to carry out the 
necessary work of containing and focusing the purposeful versions 
of such reactions. In such a case, the potentially constructive free 
radical reactions propagated in the body may begin to run 
rampant. It is just such a situation that is thought by some 
researchers to give rise to inflammatory diseases like arthritis or 
allergies. 72>2° 

What we are talking about here is a constant struggle between 
those factors that tend to produce free radicals in the body and 
those that can inactivate and control them. As long as we are well 
nourished with adequate intakes of trace minerals and vitamins, 
and our lifestyle is such that we dump only a reasonable burden of 


218 Transition to Vegetarianism 


free radical formers into our bodies, we can manage nicely 
(moving toward the left in the diagram below), overcoming and 
controlling molecular damage and harnessing free radical activity 
to ensure good health. If, however, nutrition is inadequate, or 
the burden of the free radical initiators is too great, we may find 
ourselves moving instead toward tissue damage, chronic disease, 
and perhaps premature aging. 

As it became clear that so many of the events in life that cause 
normal wear and tear on the body, such as background radiation 
or exposure to toxic substances,’’ involve free radical damage to 
cellular components, gerontologists began to formulate a theory 
of aging that is based on the cumulative damage suffered from free 
radical activity. Many threads of evidence have strengthened the 
case for this theory. 

It has been shown that the pigment (lipofuscin) that causes age 
spots on the skin and increases in the tissues with age is composed 
of peroxidized cellular components, primarily the unsaturated 
fatty acids that are a major constituent of cell membranes.®! It is 
also thought that the loss of elasticity in connective tissue and skin 
that occurs with progressing age is due to cumulative free radical 
damage to the collagen fibers.82 Dermatologists have found a 
fourfold increase in premature wrinkling and aging of the skin in 
those with increased free radical exposure due to taking extra 
polyunsaturated oils in the diet.83 
The Struggle Between Free Radical Initiators and Inactivators"™-® 


Free Radical - Free Radical 
Initiators ? Inactivators 
cancer, allergies, 
ozone, aging vitamin E 
polyunsaturated oils TS vitamin C 
mercury, toxic drugs selenium-, 
and chemicals manganese-, 


(e.g., PCBs, dioxin, 
alcohol) 


aflatoxins 


copper-, and zinc- 
dependent enzymes 


carotenes 
sunburn, radiation 


healthy tissues, 
longevity 
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What has come to be called the free radical theory of aging 1s 
further supported by evidence that some antioxidants and other 
free radical scavengers can extend the life span of experimental 
animals. 74:82 All this suggests that much of what we call aging may 
simply be the accumulation of damage that has occurred each time 
antioxidants and enzyme quenchers fail to control and focus free 
radical activity. According to this theory, aging would accelerate 
as control mechanisms are overwhelmed and free radical and 
peroxide levels rise. That this is so has been supported by 
measurements of lipid (fat) peroxide levels in the blood of different 
age groups: there was a gradually mounting level of peroxides, 
which increased each decade of life from childhood through age 
70.4 

A given organ is not affected by free radical damage to the 
same extent in every person. Such variations are attributed to 
the genetic makeup of the individual, which is thought to modu- 
late the deleterious effects of free radical reactions in such a way 
as to create various patterns of deterioration. Those that de- 
velop slowly and that are nearly universal we call “normal ag- 
ing,” but if a pattern emerges earlier or is somewhat atypical, we 
single it out and consider it a disease. Such is thought to be the 
case with most of the degenerative diseases, including arthritis, 
diabetes, cancer, and also, perhaps, the atherosclerotic vascular 
diseases such as heart attacks and strokes. 


Free Radicals and Atherosclerosis 


The same lipofuscin that constitutes the pigment of age spots 
is also a major constituent of the plaques that clog the arteries 
affected by atherosclerosis.47**! This component is inert and in- 
destructible and may lend a stubborn permanence to tiie “ere- 
posits.85 But free radical damage may play an even more pri- 
mary role in the origin of atherosclerosis. While most of the 
attention in research on the disease has focused on the forma- 
tion of the deposit, it is commonly accepted that plaques form 
in sites where there has been some prior damage to the endo- 
thelial lining of the artery. Japanese investigators showed that 
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injections of the peroxides of linoleic acid (the most abundant 
fatty acid in the vegetable oils consumed by Americans) severely 
damaged the intima or inner lining of the aorta, the major ar- 
tery leaving the heart. They concluded that an increased level of 
lipid peroxides in the blood can be the event that initiates the 
process of atherosclerosis. In keeping with this hypothesis, they 
found that both patients suffering from heart attacks and those 
who had strokes had levels of lipid peroxides in the blood that 
were double those of normal! persons.®6 

Long before identifiable illness is produced, however, the 
adverse effects of peroxidation and free radical damage on vital 
organs such as the brain may interfere with one’s functioning. 
Laboratory studies found that the number of errors made by 
rats attempting to navigate a maze increased as vegetable oil in 
the diet was increased. Learning ability suffered,8? even though 
at the levels used there was no increase in mortality. This brings 
up the possibility that free radical damage could impair mental 
functioning without being severe enough to decrease life span. If 
the production of age pigment, so prevalent in the senile brain, 
is related to free radical damage, it is not surprising that we are 
seeing an increased population of elderly people who are still 
physically functional, but not mentally so. 

Though serious reservations about the inclusion of poly- 
unsaturates in the diet may be more than justified, even when 
they are of the best quality, the fact is that much of the oil 
consumed today is damaged by deep frying. Fast-food outlets 
are notorious for what oil chemists call repeated-use frying. 
When oil is raised to the temperatures commonly used for deep 
frying, about 400° to 425° the unsaturated fatty acids not only 
tend to undergo peroxidation, they also begin to join together, 
forming chains and cyclic compounds,’§ many of which are 
known to be toxic. After 40 hours of use in a restaurant the oil 
will be sufficiently deteriorated to be considered unfit for 
consumption. In Europe restaurants are monitored and the use 
of such oils is prohibited, but in the US. it is the custom simply 
to add oil to deep fryers rather than periodically replacing it. 
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Margarine and Vegetable Shortening 


One way to deal with the risks of polyunsaturated oils is to 
saturate them. This is done by bubbling hydrogen gas through the 
oil (in the presence of a catalyst such as nickel) so that the empty 
spots in the fat chain are filled with hydrogen. This produces a 
“hydrogenated vegetable fat.” Examples are vegetable shortening 
and margarine. The melting point of the oil rises after this process, 
so what was previously a liquid at room temperature is now solid. 

This makes a product that is more convenient to use. Peanut 
butters are often hydrogenated so they don’t separate, and cheeses 
so they remain firm and don’t ooze. Hydrogenation not only 
provides a product that is more convenient and appealing, it also 
reduces the tendency of the oil to pick up oxygen and undergo free 
radical transformation. It also allows the fat to stand up better to 
heating. Hydrogenated fats are less likely than oils to polymerize 
and to form toxic by-products. The only drawback to this solution 
is that some of the fatty acids produced during hydrogenation are 
different from those found in nature. The shapes of some of the 
molecules formed are odd and may not be well tolerated by the 
body. 

When the oil is hydrogenated, not all the empty spots in all the 
fatty acids are filled. The process is not allowed to go that far: if it 
did, the product resulting would be too hard—suitable perhaps for 
making candles, but not cakes. So ordinarily oils are only partially 
hydrogenated. This raises their melting point somewhat, but 
leaves them still moderately soft. Stick margarines are more 
thoroughly hydrogenated than tub margarines, but in both cases 
the process is only partial. 

The most serious problem that results from making these 
vegetable fats, as they are called, is with the fat chains that don’t get 
hydrogenated. While they may retain their double bonds, the 
hydrogenation may jostle them abouta bit, shifting the position of 
the bonds and the shape of the molecules. The new versions are 
called trans-fatty acids, while the ordinary types are referred to as 
cis-fatty acids. These reshaped fatty acids are different from the 
ones prevalent in a diet from natural sources. It is clear that in 
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some important ways they are not processed metabolically in the 
same fashion as those they have replaced. This has led some 
experts to maintain that these fats should be considered food 
additives rather than foods until their safety is established.” 

Though even in a natural diet small amounts of trans-fatty 
acids can occur, in North America since 1940, due to the growing 
popularity of hydrogenated fats like margarine and vegetable 
shortenings, intake has approximately tripled."-9 When included 
in the diet at levels common today, trans-fatty acids are incor- 
porated into cell membranes.°4* Such membanes function ab- 
normally; the mitochondria, the little compartments within the 
cell where fuel is burned, swell and show lower rates of energy 
production when their membranes are altered in this fashion.?!>%4 
A higher incidence of cancer is associated with diets high in trans- 
fatty acids, according to some reports.?!>"-!0 It is thought that 
perhaps the disruption of the cell membrane allows carcinogens 
such as free radicals more access to sensitive cellular components, 
especially DNA. The same might apply to other potentially 
destructive agents that are ordinarily kept out of the cell,™:!! such 
as high concentrations of calcium (see Phase 2, p. 126). 


Butter’s Little-Recognized Virtues 


The failure of vegetable shortening and margarine to solve the 
defects of vegetable oils is a powerful argument for falling back on 
natural, saturated fats as a cooking medium. Since animal fats 
such as lard will be considered inappropriate by most vegetarians, 
and naturally saturated vegetable fats like coconut oil have been 
associated with an increased risk of heart disease,”’ only butterfat 
remains as a reasonable option, and it becomes important to 
examine its effects carefully. Butterfat does increase cholesterol 
intake and does, like any other fat or oil, contribute to the total fat 
intake. But if cholesterol levels in the diet are in a moderate range 
and thus not of concern, and if total dietary fat is low, as it tends to 
be on a vegetarian diet, then what is the effect of using butter? 

In the first place, it is largely saturated and is less prone than 
vegetable oils to form free radicals. Moreover, it may offer some 


Now That You're a Vegetarian = 223 


unusual benefits. For example, one of its constituents is butyric 
acid, a unique short-chain fatty acid that has been credited with 
anticancer activity, antiviral effects, and even biochemical prop- 
erties that may be helpful in the prevention or treatment of Alz- 
heimer’s disease. 

Although butyric acid is also produced in small amounts when 
soluble fiber such as pectin is fermented in the colon, it is not found 
in fats or oils other than butter, since it is the fermentation of 
vegetable matter that takes place in the rumen of the cow that 
makes it available for incorporating into milk. In fact, it is the fatty 
acid that gives butter its characteristic odor and flavor. While the 
remaining carbon chains in butter and those of other dietary fats 
and oils are longer—for example, palmitic acid has 15 carbons— 
butyric acid has only 4 carbons in the chain. A 15-carbon chain will 
extend all the way through the lipid bilayer membrane that 
surrounds the cells and the subcellular organelles such as mito- 
chondria (see figure below); but butyric acid only goes one-fourth 
the way through. When incorporated into the cell membrane, it 
appears to confer some unique properties. For example, it 
increases the human cell’s production of the antiviral substance 
interferon by 25%%8 and it inhibits the reproduction of viruses in 
the cells of tissue cultures.% 
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Cells from malignant tumors in laboratory animals have been 
found to have less of-a tendency to break away and travel to other 
parts of the body when treated with salts of butyric acid.!% 
Malignant cells are more primitive or undifferentiated than nor- 
mal ones, which is thought to be due in part to the fact that certain 
portions of the DNA molecule are not available to direct the cell to 
differentiate or mature. Salts of butyric acid (butyrates) seem to 
facilitate the unmasking of those portions of the DNA that are 
necessary for cellular differentiation.!®! In the presence of buty- 
rates, malignant cells have become normal.!©2 Since the same kind 
of interference with proper DNA activity that is involved in cancer 
is thought to play a role in aging, it has been suggested that butyric 
acid could provide a sort of anti-aging influence, !% one that would 
complement the effects of antioxidants and free radical quenchers. 

In view of such theories it is interesting to note that acommon 
folk practice in India is to take a tablespoon of clarified butter 
(ghee) in the morning. Though modern nutritionists might take a 
dim view of sucha habit, citing for example the cholesterol content 
of butterfat, those who have used it swear by it, insisting that it 
helps them maintain alertness and mental acuity as they grow 
older. Milk itself figures prominently in the regimens of Rasayana, 
a subdiscipline in Ayurveda devoted to rejuvenation. In view of 
this, it is intriguing to find that butyric acid has recently been 
credited with at least four distinct activities that might be of benefit 
in preventing or treating Alzheimer’s disease. !03-9, nt. 12 

Sometimes it almost seems that butter is assumed to be 
unhealthful because it tastes so good. But in view of what is known 
about free radicals and the pool of influences that tend toward 
degenerative disease, is it not conceivable that a craving for butter 
might be an appropriate if somewhat exaggerated response to the 
need to protect cells against malignant and infectious processes? 
Obviously, the solution to the problem of dangerous levels of 
destructive influences must include many changes in diet and 
lifestyle; nevertheless, a reasonable amount of butterfat might 
make a small yet significant contribution on the positive side. 
During the various treks he made around the world in the 1920s to 
study the relationship of dietary patterns and health, Weston Price 
was consistently impressed with the role of butterfat in promoting 
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good health. His observations led him too to suggest that butter 
might increase longevity.!!! 

Much of the negative feeling about butter comes from the fact 
that researchers have tended to lump it together with lard and beef 
fat. Because they all come from animals and all contain choles- 
terol, it has often been assumed that their effects are similar. But 
butter is different from other fats of animal origin in a number of 
ways. First and foremost, it is not a constituent of the animal 
carcass, as are lard and suet. It is, rather, a fat that is derived and 
produced specifically for nourishing, in the same way that milk 
itself is. One would expect that nature would provide it with 
special qualities for preserving and enhancing the quality of life. 
From this perspective, the suggestion that it might have unusual 
effects such as preventing viral infections, promoting healthy 
maturation of cells, or protecting the integrity of the nervous 
system do not seem far-fetched. 

Another matter awaiting study is the difference between butter 
and ghee. In order to prevent the milk solids present in the butter 
from scorching and spoiling the taste of the food and to make it 
less perishable, butter is often clarified. This is accomplished by 
cooking it until its water content boils off and its milk solids settle 
out. (See recipe on p. 226.) The resulting product, clarified butter, 
or ghee, isa favored cooking medium in two of the world’s greatest 
culinary traditions, French and Indian. 

Classical French cooking relies heavily on clarified butter, and 
according to Ayurvedic teachings ghee has a preservative effect as 
well as a special capacity for picking up the medicinal benefits of 
seasonings and herbs and carrying them into the body. For this 
reason natural medicines made from herbs and spices are often 
produced ina ghee base that is thought to enhance their effect and 
to assure that they keep well.!!2 It may be that the clarified butter 
protects foods and medicinal substances from deteriorating be- 
cause of its resistance to oxidation. (The fatty acids of butterfat are 
relatively resistant to damage by oxygen, though its cholesterol 
content is another matter."t-!3) In any case, when food cooked in 
ghee is compared with that cooked in vegetable oils, after 24 hours 
of refrigeration there is often a noticeable difference in freshness 
and eye appeal. 


Preparing Clarified Butter (Ghee) 


Butter is not pure fat; it is also composed of water and of milk 
solids that are soluble in water. When the water is evaporated by 
boiling, these solids precipitate, and the oil or ghee remains. 


To make ghee, heat unsalted butter in a saucepan until it boils; 
then lower the heat. When the white foam of milk solids that will 
accumulate on the top begins to collapse and thicken, start skimming 
it off. Do not disturb the bottom of the pan, as some of these solids will 
also sink and can be left in the pot until after the ghee is poured off. As 
the butter continues to boil, watch the oily portion to see when it 
becomes clear, and watch the sediment on the bottom to see when it 
becomes a golden brown. Don’t let this scorch and ruin the ghee. 


When all the water is evaporated, the sound of the cooking will 
change from one of boiling to one of frying, and the bubbling will stop. 
When only the clear, hissing oil and the golden sediment remain, the 
ghee is ready. At this point, the temperature will begin to rise quickly, 
so remove the pan from the heat, and let it sit for a moment. During 
this time, the hot fat will turn the sediment a little darker. 


Pour the ghee off into an earthenware, glass, or metal container 
for use near the stove. Scrape out the sediments and refrigerate them 
with the skimmings, to add when cooking vegetables, sauces, or 
breads. 
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TRANSLATING PRINCIPLES INTO PRACTICE 


Through the various sections of this book, as the issues 
relevant to sound vegetarian nutrition have been examined, one by 
one, the outlines of an ideal diet have gradually taken shape. It 
may be helpful here to pull together in one place the specifics 
of such a balanced, healthful, lactovegetarian diet, with concise 
guidelines for putting together commonly available foods to create 
it, and some hints on how to accomplish this within the confines 
of modern life, its time constraints, and its multiplicity of re- 
sponsibilities. 


Balancing the Vegetarian Diet 


The balanced vegetarian diet has a few basic components that 
should be fairly consistently present, with other elements that are 
more optimal and that permit of considerable latitude. The most 
fundamental features of this diet are two: the grain/legume 
combination, and the cooked green vegetables. Next in impor- 
tance, in the context of today’s food supply, is the supplemental 
protein. The basic three elements might be represented as depicted 
on p. 228. 

Grains may include rice, wheat, corn, oats, barley, millet, rye, 
and so on. Rice is, for many reasons, the most often preferred 
staple. Combined with a legume, it is nicely complemented by 
wheat (see Phase 2, p. 98). Although rice and wheat may be 
tolerated well on a regular basis, most people find daily repetition 
of the same legume to be tiresome. A variety of legumes is widely 
available, and each lends itself to a different and distinctive mode 
of preparation. 

The third circle represents green vegetables. By this is meant 
fresh, cooked green vegetables. Salads or frozen vegetables will 
not fill the bill. Fresh, cooked string beans or broccoli or asparagus 
are adequate choices for occasional use, but the most ideal staples 
are the leafy vegetables. These include spinach, chard, kale, 
collards, mustard greens, turnip greens, beet tops, dandelion 
greens, escarole, vegetable amaranth, and others. Cabbage does 
not have the nutritional value that the darker greens have. Though 
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Basic Elements of a Vegetarian Diet 


Supplemental! protein/B,, source 
10% 


Vegetables 
15-25% 


Legume 
10-20% 


Whole grain 
30-40% 
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each of the leafy green vegetables is unique, as a group they tend to 
be high in protein, calcium, and carotenes. Each vegetable will be 
found to have certain strengths and certain weaknesses as a food. 
For this reason variety is desirable. This can be accomplished by 
using different vegetables on different days, or by preparing a 
mixed vegetable dish that includes several green and several 
nongreen vegetables. 

In order to provide a dependable source of B,,, the supple- 
mental protein should be from animal sources. Milk seems 
preferable for this purpose. Eggs can also be used, or if circum- 
stances and preferences so dictate, fish can replace part or all of 
the milk and eggs. The quantity of this should be kept relatively 
small—perhaps sufficient to supply 5% to 10% of one’s caloric 
intake. One example might bea half cup of cottage cheese, ora cup 
of yogurt. Soy protein such as tofu can be added occasionally (up 
to a half pound a day per person). 

The diet should also contain some raw food at least once a day, 
preferably more often than that. (See figure on p. 230.) Fruits meet 
this requirement, as do green salads. Freshly squeezed or extracted 
juices, whether fruit or vegetable, also fall into this category, but 
should not totally replace the raw fruits and vegetables. A total 
daily intake of these raw foods might run as follows: a glass of 
freshly squeezed citrus juice in the morning; one piece of fresh fruit 
with breakfast; a (small to medium) green salad at lunch; a glass of 
vegetable juice (for example, fresh carrot and apple) in the late 
afternoon; one or two pieces of fresh fruit after supper. 

Nuts and seeds can be a significant source of some nutrients, 
but should be used sparingly (see Phase 2, pp. 104-6). Since most 
nuts are borne by large trees, their nutrients are brought from the 
lower levels of the soil by deep root systems and may contain 
minerals missing from crops grown in depleted surface soils. 
Small quantities of nuts, cut up and cooked into rice, legume, 
or vegetable dishes, also add appeal and texture variation. 

Seasonings and cooking fats account for a small percentage of 
the food, but have powerful effects. Herbs and spices should be 
used cautiously. Many of them are medicinal and some have been 
identified as containing toxic compounds such as free radical 
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The Balanced Vegetarian Diet 


Percentage of 
Food Category Total Calories 


Grains (e.g., rice and wheat) 30-40% 
Legumes (a variety) 10-20% 


Vegetables (especially green and preferably 15-25% 
leafy) 


Also onions, mushrooms, tomatoes, peppers, 2-5% 
carrots, etc. 


Supplemental protein: milk and soy (and 10% 
eggs or fish) 


Fruits and/or raw vegetables 10-20% 
Nuts and seeds 2-5% 
Juices 10% 
Seasonings 1% 


Cooking fat (butterfat) 0-10% 


{__________._,__________ 


Translates into 
Sample Menus That Incorporate Major Elements 
of the Balanced Vegetarian Diet 


Rice and beans plus cooked green vegetable with paneer 


Bean burgers on bun with side dish of green aa: (e.g., 
steamed broccoli) - 


Pasta with bean balls and cooked green vegetable plus green salad 
Bean enchiladas with cheese and green peppers 


Note: Many menus don't incorporate green leafy vegetables easily. Many 
also require excess fat to make them palatable and may, in addition, lean 
too heavily on dairy and employ legumes too little. 
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initiators. !!3-14 The safest are turmeric, cumin, and coriander ina 
ratio of 1:2:3. One should start with a small amount and roast them 
until golden brown in a bit of clarified butter. 


Cooking: How to Get It Done and How Long It Will Keep 


Although the sort of diet just outlined may be ideal, you aren’t 
likely to find it in your local restaurant or in the frozen dinner 


A typical day’s menu might look like this: 


morning: 8 oz orange juice. Wait half an hour. Then: 
1/2 cantaloupe or papaya 


3 oz dry cereal (whole-grain cornflakes) with, for 
example, banana, pear, strawberries, or blueberries 


1/2 cup milk (boiled and cooled) 


2/3 cup rice 
1/4 cup cooked beans such as mung, pinto, lentils, etc. 


2/3 cup cooked green vegetable such as spinach, kale, 
broccoli, string beans, etc., with 2 or 3 one-inch cubes 
of paneer 


| whole-wheat pita toasted and lightly buttered, or 
| piece whole-wheat toast 


a green salad with yogurt or paneer dressing 
afternoon: 8 oz fresh juice, e.g., carrot-apple 


evening: 8 oz spinach soup made with milk, onions, mushrooms, 
carrots, and spinach blenderized together 


| piece lightly buttered whole-grain toast 


| cup of fresh, diced fruit, e.g., pear and honeydew, with 
a whipped paneer topping ; 


The main meal may be moved to the evening, with the light meal 
taken at noon. 
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section of the supermarket, so a considerable degree of com- 
mitment to food preparation is necessary, as well as a willingness 
to struggle resolutely with the momentum of old habits. Since 
many people can devote only limited time to food preparation, 
cooking should be scheduled carefully. Each of the components of 
a balanced diet—the vegetable dish, the rice, and the beans—takes 
time to prepare. The beans and vegetable dishes are especially 
time-consuming. For this reason it helps to be able to cook enough 
for more than one day. Cooked beans (dahl) can be kept for three 
days. That means a single cooking of beans can be eaten on four 
successive days. “Some like it in the pot nine days old,” according 
to the old nursery rhyme, but that, as one might guess, is a bit of an 
exaggeration. As a rule of thumb three days is reasonable. 
Vegetables are more fragile and don’t store as well after they’re 
cooked, so usually a cooked vegetable dish can be kept and eaten 
the next day, but after that it should be thrown out. Grain dishes 
will usually keep the longest. Rice will remain good for four or five 
days in the refrigerator if kept properly covered. (See chart below.) 

But sometimes these rules don’t hold: one may find that after 
two days a bean dish looks unappealing, tastes dead, and leaves 
one feeling heavy and unpleasant. It hasn’t kept well. Why? There 
are a number of possible reasons. First, the ability of food to 


Storage Life of Basic Vegetarian Staples 


Food Storage life 


Vegetables: 
mixed summer 48 hours 
kale 72 hours 


Rice 4-5 days 
Beans 3-4 days 
Boiled milk 6-7 days 
Paneer 4-5 days 


Whey 2-3 days 
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withstand storage depends in part on how it is cooked. Without 
seasonings, it won’t keep as long, since many of the seasonings 
act as preservatives. If one studies the history of herbs and 
spices, one will find that this was originally one of their major 
functions. It’s now known that some spices act as antioxidants, 
while others retard bacterial growth. Sausage, for example, is 
pork mixed with sage; sage is a preservative. This principle was 
crucial in the days before refrigeration and freezing were avail- 
able. Ground-up meats were mixed with different spices and 
seasonings to help prevent their spoilage. Salt and smoking were 
also used as preservatives, as has been ghee (clarified butter). 

The next factor that influences the storage life of food is the 
refrigerator: in many households it is a disaster, and constitutes a 
major health hazard. If the refrigerator contains meat or poultry, 
the risk of contamination with antibiotic-resistant microorgan- 
isms is particularly high. Dairy products pose a lesser risk, but 
milk should be kept tightly capped until it is boiled, cooled, and 
put in a clean container. 

Even without the serious hazards posed by contaminated 
animal foods, the family refrigerator is often a problem because 
outdated and spoiling foods are not removed. When food is 
decomposing, something is growing in it. Usually it’s bacteria or 
molds, and often it’s a conglomerate of many varieties of both. The 
refrigerator provides a dark, moist environment that can en- 
courage such growth. Hence it’s very important, if cooked food is 
going to be kept as a regular practice, to make sure that the 
refrigerator is scrupulously clean. Anything that looks at all 
strange should be consigned to the garbage can immediately, not 
left for another few days to see how it comes along. Though it may 
seem mundane or even humorous, this is a critically important 
issue. From the point of view of simple hygiene and common 
sense, it seems possible that certain of the diseases prevalent today 
are due in part to microorganisms propagated in refrigerators asa 
matter of course. Epidemiologists have found, for example, that 
cancer of the esophagus is significantly higher in those who 
regularly eat moldy foods.!'5 In any case, food that is decomposing 
is tamasic, and even without a knowledge of specific toxicities we 


234 Transition to Vegetarianism 


can be assured that its overall effects are less than desirable. 

The condition of the containers in which food is stored makes 
a difference, too." !4 If they are clean and tightly closed, if the food 
was boiled in the pot, if something very clean was used to transfer 
the food into the container, and if nobody has taken a spoon off 
the counter where everyone’s dirty hands were and put it in the pot, 
then the food will keep well. 

Another important factor is the consistency of the tempera- 
ture of the refrigerator. If the refrigerator is kept at a constant 
temperature, the food keeps longer. When it is left open, or when 
warm food is put in it, the temperature of the entire contents of the 
refrigerator goes up and foods spoil more quickly. 

Food that is dry will stay fresh longer than food that is wet. 
This doesn’t mean that everything should be cooked until it’s dry. 
But it’s helpful to understand that a dish that’s on the dry side will 
keep for a greater length of time, while something that’s very wet 
and soupy won’t keep quite as well. 

With some attention to the conditions under which food is 
stored, one can set up a schedule, cooking beans on one day and 
rice on another, with vegetables being prepared on alternate days. 
This can make life much less hectic. But some foods will last longer 
than others just by their nature. As rice lasts longer than beans, 
and beans last longer than vegetables, vegetables also vary. Kale, 
cooked well with turmeric, cumin, coriander, and ghee, if properly 
stored, may last long enough to be used ona third day. But sliced 
zucchini, simply steamed and put in the refrigerator, won’t look 
very appealing even a few hours later. That particular vegetable is 
simply more fragile. Vegetables like string beans, collards, and 
kale will keep longer than others. Combining the selection of 
vegetables with proper cooking, the use of herbs, seasonings, 
spices, and clarified butter, along with good hygiene and re- 
frigeration, one can keep food safely for reasonable periods of 
time: beans can be used on three separate days, and vegetables at 
least the second day. If rice can be cooked twice a week, beans 
twice a week, and vegetables three times a week, cooking at home 
becomes a feasible goal. (See plan on p. 235.) 

Shopping is also a time-consuming chore and one needs to 
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A Weekly Cooking Schedule 
Mon. Tues. Wed. Thurs. Fri.  @eSun. 


Vegetables —————> cook ————® cook —————> "4 cook 
t 


Beans cook ——————_> cook ————_> n -__—— >> 


Rice cook -——————— > CO0K en a 


understand how long fresh, uncooked green leafy vegetables, for 
example, will keep. Of course, this depends in part on when they 
were picked, but it also has to do with how they are stored at home. 
The best way to keep produce is to sprinkle it with a little water, 
wrap it in a paper towel, and put it inside a plastic bag that can be 
sealed. That keeps the moisture inside, and green vegetables can be 
kept a lot longer that way. 

Incidentally, spinach that is slimy-looking on its edges should 
not be used because it can form nitrites that are toxic.4:"-!5 Most of 
the other green leafy vegetables are considerably more durable, 
such as collards and kale. 

Keeping a kitchen stocked with fresh fruits that are ripe and 
appetizing can be an even greater challenge, though it’s somewhat 
easier when one learns to use seasonal fruits that are plentiful. This 
may mean learning new uses for familiar fruits or learning to use 
fruits that are unfamiliar. Grains and beans are easier to come by. 
They can be bought in bulk and their variety is especially welcome 
in midwinter. This is a time to experiment with dried fruit and nut 
dishes and sprout salads. From the Balkans, for example, come 
recipes for beans cooked with dried fruit. Russia, with its nearly 
endless winters, has also done wonders with root vegetables and 
has given us borsht with black bread. 

Different ethnic traditions have developed ways of preparing 
local vegetables that capitalize on their unique features, and we 
can learn from trying them. But meticulously following recipes is 
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not generally a rewarding way to approach food preparation. 
What should be taken from ethnic recipes is their essence—the 
appreciation for the subtleties of the local foods and how to use 
them that has been evolved by trial and error over long periods 
of time. The most satisfying food is produced by a cook who 
assembles the best of what is at hand and then, on the basis of his 
or her appreciation of the principles of cooking and knowledge 
of different traditional dishes, combines those ingredients into 
a meal that is not only unique but fresh, vibrant, and wholesome. 

Proceeding in this fashion, one can bring one’s creativity to 
bear, and the preparation of food becomes a challenge that is both 
absorbing and enjoyable. One’s attitude toward the preparation 
of food should reflect a general approach to diet that is based 
on flexibility and a willingness to explore and learn. Genuine 
(and lasting) dietary transition requires a constant observation 
of effects and an openness to change. 

Maintaining such an attitude toward food and the nour- 
ishment on which life itself depends will allow one to gradually 
extend that attitude to other aspects of one’s existence. Each daily 
experience with cooking or with eating then becomes an added 
impetus to regard life as a process of refining and evolving oneself. 

If working with one’s diet and with food preparation can be 
seen as a matter of self-discovery and self-transformation, then 
attention to diet and to cooking can be elevated from the realm of 
self-denial and of menial drudgery to become fascinating and fun. 
This just might be the single most important shift one can make 
during this transitional effort. 

Using diet as a means to move toward greater clarity and 
awareness can only increase one’s access to the physiological and 
psychological cues that will indicate which dietary changes have 
been of benefit and should be continued. From what we have 
learned in this book, if one continues to work consistently in this 
fashion, a gradual transition toward a healthful vegetarian diet 
would seem to follow naturally. 


THE VEGETARIAN DIET 
IN PERSPECTIVE 


AN OVERVIEW 


In the course of this book we have looked in detail at a large 
number of controversial issues and in each case drawn some 
conclusions, many of which are at variance with what is commonly 
thought to be true. While each individual question is so interesting 
in its own right that it is easy to get lost in its intricacies, of most 
importance is how each of these points contributes to a compre- 
hensive pattern. Therefore it might be helpful as the book draws to 
a close to step back and see how these various conclusions fall 
together to form an overall view of the relevance of vegetarianism 
today. 


The Need for Change 


First of all, it is clear that there is an urgent need for dietary 
change. The data cataloged in this book that reveal the rela- 
tionship between diet and health are collectively overwhelming. 
There is very convincing evidence that one’s risk of cancer and 
atherosclerosis, the two major causes of death and disability in our 
society, is dramatically reduced by the change from a meat and 
poultry diet to a vegetarian diet. A number of other common and 
troublesome disorders such as diabetes, high blood pressure, 
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osteoporosis, and obesity are also probably prevented or im- 
proved by a transition to vegetarianism. There is, in addition, 
some reason to believe that a vegetarian diet might contribute to 
longevity as well as have beneficial effects on psychological and 
emotional functioning. 

The obstacles to making such an improvement in diet are not 
insurmountable. With only a little understanding it is possible 
to provide a vegetarian diet that is nutritionally sound or even 
superior, and at considerably less cost both to the individual and to 
society. The potential of a well-designed vegetarian diet to reduce 
or prevent suffering and disability is immense. In view of this, one 
might argue that the transition to vegetarianism is not a matter of 
mere taste or prejudice, it is almost a health imperative. 

Though the evidence in favor of a vegetarian diet is com- 
pelling, experts still debate the advisability of altering the diet, 
expressing concern that more should be known about the effects of 
such change before it is adopted on a large scale. It is true that to 
mechanically recommend changes in eating habits as a response to 
correlations noted between dietary components and a specific 
disease creates the risk of causing other, perhaps more serious, 
problems. Such was the case, for example, when on the basis of an 
observed relationship between the ratio of polyunsaturated oils to 
saturated fats (the P/S ratio) on the one hand and heart disease on 
the other it was suggested that extra polyunsaturated oil be added 
to what is already one of the greasiest diets in the world. This does 
not mean that dietary change should be avoided, but that it should 
be tempered by common sense. 

As we have seen, in this case the P/S ratio can be more 
appropriately lowered by decreasing meat and increasing vege- 
table foods. This introduces more polyunsaturates into the diet but 
not as isolated oils that are vulnerable to peroxidation and free 
radical formation. It also decreases total fat into the bargain. Why 
was such an obvious solution overlooked? Certainly in view of the 
facts, dropping meat and poultry from the diet appeals strongly to 
common sense. The persistence with which such foods are con- 
sumed, in view of the hazards currently associated with them and 
the many advantages associated with the vegetarian alternative, 
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is difficult to understand. From such a perspective, it becomes 
increasingly evident that the consumption of meat is based not on 
reason, but on habit and inertia—or perhaps in some cases, on 
emotional factors. 


How Did We Get Here, Anyway? 


How could it be that we would find ourselves with such 
established and ingrained habits that are so thoroughly counter- 
productive? To find the answer to this question, we must try to see 
the present situation in its historical context. 

Over decades and centuries the environment changes, eco- 
logical balances shift, and what is practical and expedient in one 
age may be inappropriate and anachronistic in another. Crowding 
and pollution are among the most prominent of the developments 
that have changed the face of the earth in the last century. Their 
influence has created conditions unsuited to the producing of 
healthful meat and poultry. Fish has also been affected to some 
extent, as has milk; even these animal foods, though somewhat 
safer, must be handled knowledgeably in order to use them to 
advantage. 

So animal foods have become increasingly hazardous as well 
as decreasingly feasible economically. Attempting to feed the 
world with a meat-based diet is, in the final analysis, both foolish 
and impractical. Yet humankind has clung stubbornly to a pat- 
tern of meat consumption that should have been discarded and 
recognized as obsolete long ago. It is a pattern that was developed 
logically during an era of hunting but was perpetuated, perhaps 
unwisely even then, into a time when life and economics revolved 
around the small farm. To have carried it on beyond that, into 
industrial and postindustrial ages of urban living, was a mistake 
of considerable magnitude. 

At this point in time, the consumption of meat seems to have 
become a sort of article of faith. The meat industry buys 
advertising time to portray beef as “real food.” Their fingers 
unerringly on the public pulse, the admen sense that meat is a 
familiar constant for masses of people confused about what has 


240 Transition to Vegetarianism 


nutritional value and what doesn’t. Meat is an anchor in the 
tempest-tossed seas of a consumerism shaped by the conflicting 
messages of countless commercial interests. Through the morass 
of advertising, the consumer senses that most of the foods that 
are being promoted and that he or she is regularly consuming 
are overrefined, nutritionally depleted, and of little worth. 

Though the mention of meat may still call up some confidence 
and vestiges of a sense of security, it anchors a nutritional vessel 
that is battered and worn and that is listing badly. Most of the 
foods that constitute the current diet are imitations, mere ghosts of 
the genuine items they have replaced. But meat, the anchor of this 
rickety ship, is itself also corroded and no longer reliable, for the 
quality of meat and poultry have declined along with the overall 
quality of the diet. So although meat remains in the diet, its 
complement of vegetables and grains has been replaced by 
increasing amounts of refined and processed starches, sugars, 
and oils, and meat itself has even less capacity than before to 
make up for what these supporting elements now lack. 


Avoiding Extremes 


An educated and well-informed public that has convincing 
data available will not long ignore it. It is becoming apparent that 
the benefits of vegetarianism for health and economics hold great 
promise, and dietary patterns have already begun to shift as a 
result. But it is most desirable at this point to make sure that new 
patterns about to be established are really optimal and don’t 
constitute movements off onto tangents or extremes that carry 
risks of their own. 

To respond to the massive amount of new data indicting 
animal foods by ceasing totally to use any of them may constitute 
such a risk. Certainly only a minute fraction of the world’s 
vegetarians have traditionally followed a strictly vegan diet. A 
basically vegetarian diet supplemented with small amounts of 
animal food of the best quality available is much more common. 
Regearing dietary habits is expensive in terms of both time and 
effort. Adopting a diet that is unlikely to prove satisfactory is not 
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only a huge waste, it is an experience that may discourage one 
and serve only to deter him from further attempts to make im- 
provements in how he eats. 


A Dietary Spectrum 


Although a number of reasonable possibilities exist for those 
considering a new diet, the lactovegetarian diet seems destined to 
emerge as the most logical choice because it incorporates major 
improvements without taking them to extremes. The conventional 
North American meat-based diet of the mid-to-late twentieth cen- 
tury, and the strict vegan meatless diet, stand at either end of a 
continuum that encompasses much of the range of dietary habits 
today (see figure below). 

The meat-based diet is high in protein, fat, salt, phosphorus, 
and calories, but quite low in fiber. It is more often accompanied 
by tobacco, alcohol, coffee, and sugar, as wellas a host of chemical 
additives that are prevalent in the foods that currently make up 
such a diet.4 

The vegan diet is low in protein, sometimes lower than is 
reassuring. It is lowin phosphorus, too, which is an advantage, but 


Nutrient Intakes of Lactovegetarians Compared with 


Meat-Eaters and Vegans 
Midrange tends to correspond to optimal intakes; to either side one is 
likely to encounter excesses or deficiencies. 
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it is also lowin calcium. It’s rich in fiber—maybe even too much so. 
And it may be totally devoid of vitamin B,, and vitamin D. 

The lactovegetarian diet is situated comfortably between these 
two extremes. Protein intake is probably optimal. Fiber is present, 
but not in such quantities that it will tie up minerals or burden 
the digestive tract. Vitamins B,, and D are adequate and reliably 
present. And it should be noted that the figures represented in this 
comparison derive from surveys of the diets of current North 
American lactovegetarians—diets that could without question be 
improved. 

As a matter of fact, current American approaches to lacto- 
vegetarianism are varied and inconsistent. They are the result of 
a pastiche of miscellaneous influences: the return-to-nature val- 
ues of the 1960s counterculture, remnants of the supplement- 
oriented health food movement that antedated the sixties, smat- 
terings of various ethnic cuisines, and varying quantities of often 
contradictory scientific information. What emerges out of this 
melting pot is at best unpredictable. It’s likely to involve clever, 
though not always nutritionally sound, imitation of favorite 
meat dishes, and to rely heavily on cheeses, eggs, and other 
foods high in fats and oils. Peanut butter and granola are ubi- 
quitous. The use of legumes is, more often than not, rudimen- 
tary or absent. 

The improvements that are needed in such lactovegetarian 
diets, and that have been indicated one by one throughout the 
course of this book, can upgrade their quality and begin to give 
shape to a way of eating that will provide a reasonable (and 
perhaps even optimal) goal for dietary change. 


A Golden Mean 


The diet that results will be, in a sense, streamlined. It pro- 
vides for an efficient, uncluttered metabolism and avoids the 
pitfalls both of excess and of deficiency. A cleanly functioning 
body facilitates alertness of mind. Although such a diet embodies 
the principle of “less is more,” it’s well to remember that too 
little is still not enough. A regimen that is overly strict in 
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some area—for example, the omission of all animal products— 
can create problems that are almost mirror images of those created 
by a diet that is excessive. The optimal diet is based on optima, not 
minima. 

It’s often felt that the vegetarian diet allows a smaller margin of 
safety than a diet based on meat, but this is not true if milk 
products are included. A movement away from the lactovege- 
tarian range, either into a meat diet to the left or vegan diet on the 
right, will provide excesses of some nutrients, but insufficiencies 
of others. 

Even a lactovegetarian does run certain risks: insufficient 
protein or B,,, for example, if a person fails to balance his diet 
properly. It may be true that a person on a conventional diet, in 
these respects, faces less uncertainty. He can be pretty sure he’ll get 
enough protein and B,,. But he can also be relatively certain that 
he will have developed substantial atherosclerosis by the age of 50, 
and that he will by that time also face a high probability of cancer. 

The risks that the lactovegetarian faces can be easily elimi- 
nated by following the practical pointers on how to plan and 
execute a well-balanced vegetarian diet that have been provided in 
the last chapter. 


Vegetarianism and Consciousness 


The transition to vegetarianism entails not only a leap forward 
in health, but a transformation of consciousness as well. While its 
effects on health are beginning to be widely acknowledged, its 
effects on consciousness may be slower to be recognized. 

We have all adjusted to living with a diet that takes its toll on 
our well-being by presenting multiple challenges; some of these are 
deficiencies, some are excesses, and some are toxic substances. 
There is little doubt that we can cope with mild to moderate lacks 
of essential nutrients, various degrees of dietary excess, and rather 
massive onslaughts of toxic insults, such as free radical initiators. 
If this were not true, a large percentage of the population would 
not have survived this long. 

But it is equally true that coping with toxins and deficiencies 
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requires effort and energy. The resources expended in this way are 
not available for other purposes, such as creativity, self-de- 
velopment, and the exploration of the inner world. We might say 
that under such circumstances a person’s attention is, to some 
extent, preempted by the necessity of coping with threats to his 
health and well-being. A portion of his consciousness is forcibly 
restricted to what are basically survival issues. A preoccupation 
with survival is the antithesis of playfulness and creativity, of 
selflessness and joy. 

Eating in a way that is intrinsically self-destructive creates a 
split. It requires that a person constantly struggle to deal with the 
consequences of his own eating habits. Thus he pits himself against 
himself. Like any other conflict that operates within the mind, this 
bleeds off energy. It is the equivalent of an emotional complex. 

For us to progress to a new stage of development we must 
carefully examine our way of living and divest ourselves of those 
habits that are most limiting. Especially important are habits that 
deplete our energy and that create problems that we must spend 
our potentially productive years struggling with. Those habits that 
perpetuate preoccupation with fear and survival are especially 
crippling and must be rejected if we are to progress to a 
consciousness that is constructive, cooperative, and less inclined to 
exploitation, hoarding, and suffering. 

The transformation of consciousness is a complex matter. But 
if it can be furthered, even modestly, by simple changes in diet that 
yield many other benefits as a by-product, that seems a reasonable 
and appealing place to start. Its benefits for psychological and 
emotional life militate persuasively in favor of the transition to 
vegetarianism and will not escape the attention of those more 
thoughtfully attuned to changes within themselves. 

Human evolution is built stepwise on small but significant 
changes in habits that bit by bit liberate consciousness from its 
confines. High-flown philosophies are of no use without practical 
change. Diet is one of the more practical aspects of life and one 
that is most accessible to change. Improvements in diet offer great 
potential both for the health of humankind and for the de- 
velopment of our individual and collective consciousness. 
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In fact, it may be no exaggeration to say that the transition to 
vegetarianism constitutes a critical step in the evolutionary 
process. Many forces conducive to this step seem to be converging 
at present. Whether it is taken now or whether it is taken later, its 
value becomes increasingly obvious and it would appear more and 
more as though the transition to vegetarianism is an evolutionary 
step that is inevitable. 
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Commentarial Notes 


nt. 1 The level of high-density lipoproteins (HDL) is also usually 
lowered to some extent by a vegetarian diet, but the level of low-density 
lipoproteins (LDL) is lowered more markedly. Since risk is generally 
considered to be related to the HDL/LDL ratio, the overall effect of the 
vegetarian diet is positive. 


nt. 2 This issue is complicated by the fact that norms are often based 
on the intake or the body levels of the general population, so widespread 
deficiencies can come to be defined as normal.® It’s possible that optimal 
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intakes would be higher than official recommendations. Nevertheless, 
using Recommended Dietary Allowances (RDA) as a standard, a large 
percentage of the population is deficient in a number of important 
nutrients. (See table below.) On 10 out of 11 of these counts, the 
vegetarian diet was found to provide improvement.*? Though they were 
not studied here, evidence Suggests that a number of other nutrients, such 
as vitamin D (see Phase 2), pantothenic acid, zinc.®2 and chromium, also 
may be commonly deficient. 


Percentage of Individuals with Nutrient Intakes at 
Specified Levels of 1980 RDA 


Percentage of Individuals 


100% 
Below 50% 50-69% 70-99% and over 
Nutrient of RDA of RDA of RDA of RDA 
Calcium 
Iron 
Magnesium 
Phosphorus 
Vitamin A 
Thiamin 
Riboflavin 
Preformed niacin 
Vitamin B, 
Vitamin B,, 
Vitamin C 


Source: Nutrient Intakes,® p. 24. 


nt. 3 This study”4 was done on three groups of women: those who ate 
a meat-based diet, those who ate meat and fish from the Baltic, and 
lactovegetarians. Though the levels of the different residues varied, 
generally fish-eaters had the highest levels, meat-eaters intermediate levels, 
and lactovegetarians the least. Figures for this graph were computed by 
taking averages of all nonvegetarians for DDT residues plus PCBs and 
comparing these with similar averages for vegetarians. Other pesticide 
residues showed similar trends, but the differences were less pronounced. 
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Commentarial Notes 


nt. | The frequency with which livestock is infected has also been 
underestimated. Current figures, based on multiple surveys around the 
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world, reflect an average infection rate of 20% to 30% of cows, pigs, and 
sheep.® 


nt. 2 In one instance a resistant salmonella strain traveled from sick 
calves to the members of a farm family, and from them into a hospital 
nursery.'¢ It has only recently been recognized that resistant organisms 
frequently spread from farm animals to those who work on the farm, 
probably by means of inhaled dust.!7-!8 


nt. 3 Mung beans or spinach, as consumed, may have more fat than 
indicated here since the fat content of the prepared food changes as a 
result of the fats or oils used in cooking. Thus mung beans made 
according to the recipe on p. 140 will have 28% of the calories as fat. 
Although the lavish use of cooking fat could elevate the percentage of fat 
calories of vegetarian foods to a level equal to that of meats, it does not 
generally reach levels quite that high in practice. By decreasing the 
amount of cooking fat, levels can be dropped below 10%, whereas with 
meat-based diets it is difficult or impossible to keep the fat content of the 
food this low, since the fat is an integral part of the meat. 


nt. 4 One who is familiar with the literature published in this area 
may have the impression that the use of high-fiber diets for weight loss is 
not well supported by the research data. In fact there is ample evidence 
that the principle is sound,*’-”° but several attempts to translate it into a 
treatment program for the obese have failed. In one study it was found 
that overweight subjects consumed only a little more than half the fiber 
recommended and thus failed to lose weight, despite their having received 
instruction on the rationale. The researchers concluded that the 
prescription of fiber-rich foods for weight loss was unlikely to succeed 
“due to difficulties in compliance.”?! In another trial, giving the fiber 
separately, as a supplement, did not help with weight loss, either.” 
Nevertheless, it is the present author’s clinical impression that the 
principle is sound, and that properly designed high-fiber vegetarian diets 
do promote weight loss. If the diet is well balanced, satiety results not 
only from the fiber, but from having fulfilled nutritional needs. 
Compliance is no problem if the food is skillfully prepared according to 
time-honored traditions of vegetarian cooking. 


nt. 5 The iron content of a half-cup serving of lentils, for example, is 
a difficult figure to provide with precision, for values will vary markedly 
according to the amount of water present in the final preparation. One 
half cup of a thick, nearly dry lentil dish will have much more iron (and 
protein and carbohydrate) than one which is soupy. Figures here are for 
beans cooked with an average amount of water. (Lentils, 4 cup, 100 g, 
72% water; green leafy vegetables, 84% to 90% water.) 


260 Notes for Phase 2: Poultry 


nt. 6 Although some studies suggest phytates interfere significantly 
with iron absorption, others disagree.9!~5 Observations of populations 
whose diets are high in phytic acid do not confirm the results of 
experiments wherein phytates have blocked iron absorption.%° 


nt. 7 The additional parameters measured were serum iron, total iron 
binding capacity, and calculated transferrin saturation. 


nt. 8 Iron absorption also varies according to one’s iron stores. Those 
who have a generous load of iron already on board tend to absorb less 
than those who are depleted. The heme-iron from meat foods is absorbed 
more readily, but may be less subject to regulation by how much is 
already present in the body. The meat-free diet, then, might allow more 
latitude, more ability to limit iron uptake when appropriate.® If this turns 
out to be true, it would be an asset, since there is some evidence that high 
iron stores may increase one’s liability to infection,!!2 as well as increase 
one’s susceptibility to heart disease.'!3 This is an intriguing possibility and 
may be an indication that our ideas of optimal iron stores should be 
reevaluated. Though this area deserves further study, the available data 
do not justify the conclusion that iron depletion is a trivial matter. 


nt. 9 The Japanese experience is a case in point: between 1961 and 
1971 Japanese consumption of animal protein rose 37%. Worldwide, the 
consumption of grain by livestock is rising twice as fast as the 
consumption of grain by people.!'¢ 


nt. 10 Such look-alikes appeal especially to those whose tastes are 
geared to conventional meat meals. Both the author and his wife, who 
grew up eating meat, enjoy these bean versions of old favorites, whereas 
our children, who are vegetarian from birth, often find them odd and 
unappealing. Those for whom the re-creation of familiar tastes is not an 
issue seem to prefer dishes that capitalize more fully on the flavors and 
textures of beans, grains, and vegetables rather than trying to disguise 
them so as to imitate meat. Nevertheless, innovations such as bean roasts 
and bean burgers are helpful and fun in the transitional diet. 
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Commentarial Notes 


nt. 1 These figures are for Staph. aureus. only, a common cause of 
food poisoning. Since this organism is not generally present in-feces, a 
great deal of the contamination that occurs as a result of pounding fecal 
material into the skin is not reflected by this figure. Feces do often carry 
salmonella. 


nt. 2 Early research on protein rather arbitrarily took egg white as a 
standard. More elaborate experiments have suggested different amino 
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acid requirements for different age groups, and committees of experts 
have proposed a number of different ideal profiles.27 Probably the 
most widely accepted is that suggested by an FAO/ WHO committee in 
1973. This is the profile detailed in the table on p. 88. It is thought to be 
more accurate, as well as generous enough to provide for all ages. Even 
with a refined reference pattern, the evaluation of protein quality is 

not as straightforward as one might wish. Different methods give 
different results, so one will find frequent discrepancies in values 
quoted. 

The two basic methods of assessment are biological and chemical. 
Biological tests involve feeding the protein in question to animals or 
humans and measuring the amount retained or used for growth. The 
most common biological tests are those which yield biological value (BV) 
and net protein utilization (NPU). Chemical tests measure the amounts of 
amino acids in the protein and compare them to a reference pattern or 
ideal. The most common system here is that which yields the “chemical 
score.” This number is derived by calculating the amount of the essential 
amino acid that is most limiting and expressing it as a percentage of the 
amount of that amino acid present in the ideal pattern. 

The chemical scores, as calculated for the proteins of common foods, 
will only roughly agree with the values for NPU derived from animal 
experiments. Chemical scores calculated using egg white as a standard are 
closer to values such as protein efficiency ratio (PER), which are derived 
from feeding experiments, than are those scores that are based on the 
FAO reference pattern. But that is because egg white, which is a readily 
available food, is used as a control or standard in feeding experiments. 

In most populations of the world, mild to moderate imbalances in 
essential amino acids are probably of less practical importance than are 
excess protein intake (in the developed countries) and a deficient 
carbohydrate intake (in the underdeveloped countries), both of which are 
potent hindrances to the efficient use of protein. 


nt. 3 Actually methionine is considered the only essential one, since 
cystine can be made from methionine. But cystine cannot be made de 
novo, and so the diet must contain either enough of it or enough 
methionine to make it. Since methionine is often scarce and is a frequent 
limiting amino acid in protein foods, the amount of cystine present 
becomes important. Thus it is reasonably accurate as well as much more 
convenient to simply consider the two together. 


nt. 4 Rice may be an important exception here. Its chemical score is 
80 and if a person ate enough rice to supply his entire caloric intake, he 
would easily get enough protein. This helps explain why rice is a frequent 
choice of staples for populations who must subsist for long periods on 
grain alone and why therapeutic rice diets have been so successful (see 
Phase I, pp. 51-52) despite the fact that they require special measures to 
ensure an adequate intake of vitamins and minerals. 
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nt. 5 Germination of most common grains (except rice) increases 


lysine content.3! Sprouted grains should have a better-quality protein as a 
result. 


nt. 6 Not all grain/legume combinations are as optimally synergistic 
as that of wheat and lentils. As can be seen from the table on p. 89, the 
combination of rice and lentils, for example, is less ideal. Corn and mung 
beans are not a winning team either, because they are both somewhat 
poor in tryptophan. But if a leafy green, such as collards, is added to 
mung beans and corn, the result is superb. 


nt. 7 Milk has a chemical score of 100. This means that all the 
essential amino acids are present in amounts sufficient to permit the full 
use of all the other, nonessential amino acids. In fact, most of the 
essential amino acids in milk are present in amounts exceeding what is 
required to use the rest of the protein. This makes milk protein an 
excellent supplemental protein in many cases. It is least effective with 
foods that are low in methionine, however, since this is the essential 
amino acid it has the least generous surplus of. Since wheat is well 
endowed with methionine, wheat and milk work nicely together to form 
an excellent protein—and wheat/ dairy combinations are legion, even to 
the point of abuse. 


nt. 8 With other grains, such as wheat, soy can, at least technically, 
play a fully complementary role, and the combination of the two is closer 
to that of other grains and legumes. This is because soy has a slightly less 
than 100% rating for methionine, while wheat has 115% of the ideal. 
(Soy, though, has much more lysine than wheat.) But most authorities 
would consider a chemical score of 98% close enough to the ideal to 
preclude significant benefit from protein combining. (Chicken, for 
example, has a score of 98 and is considered a supplement rather than a 
complement for grains, despite its wealth of lysine.) 

On the other hand, chemical scores calculated using egg white as a 
standard yield quite different results, and the reader may still encounter 
some figures that show soy serving as a typical complementary legume 
with many grains. 


nt. 9 If the grain were corn, the leafy green would be even more 
critical since it is especially rich in tryptophan, an amino acid seriously 
lacking in corn and bean combinations (see table on p. 89). 


nt. 10 The vegetarians in this study 4! were inhabitants of Madras, a 
coastal city, and did report some use of fish. One might suggest that this 
accounts for their better growth. However, the authors of the article 
make comparisons between these subjects and vegetarians studied in the 
West, including those who eat fish, concluding that those in the West 
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have slightly lower heights and weights than nonvegetarian children, 
whereas the study of the Madrasis turned up opposite findings: the 
vegetarians were larger. 


nt. 11 Consumer advocates report that surveys show dangerous levels 
of aflatoxin in 2% to 3% of commercially available peanut butter in the 
U.S. Both peanuts and cornmeal in the southeastern U.S. are often 
contaminated, because of the warm, moist climate that is conducive to 
the growth of the mold. A higher incidence of certain cancers,*8 birth 
defects,49 and mental retardation*® have been reported in areas where the 
aflatoxin levels in the food are greatest. 


nt. 12 Not all foods of animal origin provide good-quality protein. 
Gelatin, which is made from animal connective tissues, is 85% protein, 
but is grossly deficient in a number of the essential amino acids. It is of 
such a poor quality that its tryptophan level is less than 1% of the ideal— 
probably the lowest figure for any common foodstuff, vegetable or 
animal.28 


nt. 13 When there is too much vitamin D, its efforts to increase body 
calcium are overdone. Not only does it increase intestinal absorption, it 
also holds on to calcium by preventing the kidneys from getting rid of it 
through the urine. Thus the overall effect of vitamin D is to conserve 
calcium, but when it is taken in excess, too much calcium is held in. In 
such cases, as will become apparent when parathyroid action is discussed, 
calcium can’t get out, but it doesn’t get to the bones either, because the 
excess vitamin D causes mobilization of calcium from bone to exceed 
deposition. 

When vitamin D is taken in high doses over long periods, one will 
find bone spurs and arterial calcifications. In fact, experimental feeding of 
high doses of vitamin D in swine has produced advanced vascular disease 
that appears to be identical to human atherosclerosis. Some researchers 
also think that high levels of vitamin D in the blood may be one of the 
irritants that can damage the lining of the arteries and provoke the 
deposition of cholesterol in them.76 

A rise in vitamin D intake began in the 1930s when it was added to 
foods in quantities that would cure, rather than merely prevent, rickets. 
Such fortification was made mandatory in many states, and extended 
from milk to margarine, breakfast cereals, and flour. The cumulative 
intake that became possible under these circumstances led the Committee 
on Nutrition of the American Academy of Pediatrics to express concern 
about the danger of overdose. In 1963 the committee calculated that the 
total intake by a child eating available foods could range from 600 IU to 
4,000 IU a day.”’ A survey done the same year of 1,000 Canadian 
children under six years of age showed that 70% consumed more than 
400 IU, and 30% consumed over 1,000 IU of vitamin D per day.’8 This 
must be regarded as a serious problem, since experts indicate that an 
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important consideration with vitamin D is the narrow gap between the 
nutrient requirement and a toxic dose. As little as five times the 
recommended intake (2,000 IUs) has produced symptoms of toxicity,” 
and intakes may be exceeding that in some cases, as will be explained. 


nt. 14 Though 20% to 40% of this calcium may be recovered when 
cellulose is digested by the bacteria of the colon, still up to a third more 
of the calcium in food is lost with cellulose feeding.* 


_ nt. 15 The data in this graph are for women only. The incidence of 
crippling osteoporosis is much lower in men. 


nt. 16 Paradoxically, this effect may be partially countered by the 
meat itself, the high phosphate content of which (through PTH—as will 
be discussed) prompts the kidney to conserve calcium. Thus the 
overabundance of phosphorus in meat may help prevent meat’s excess of 
protein from causing a loss of body calcium. But this won’t benefit the 
bones, since the PTH triggered by the phosphorus will demineralize 
rather than strengthen bone. We might postulate, then, that calcium 
balance can be maintained on a high-meat, high-phosphorus diet, but 
only at the expense of bone loss. 


nt. 17 Today, high doses of calcium supplements are being taken in 
an effort to treat or prevent osteoporosis. When this is done in the face of 
a high-phosphate diet and the resulting background of recurrent rises in 
PTH, the calcium will merely be driven into the tissues, and may 
overwhelm cell membrane mechanisms designed to keep it out. This 
seems to be a concept that has been recognized only sporadically until 
recently. Hans Selye wrote a book in 1962 that noted the accumulation of 
calcium in tissues in chronic disease.'°4 Currently there is a new interest in 
the difference between the effects of intra- and extra-cellular calcium in 
the pathogenesis of a number of diseases. The pharmaceutical industry 
has recently been developing and promoting “calcium blocking agents,” 
drugs that enter the cell and interfere with the activity of calcium there. 
Their use is being found to provide some relief in a number of disorders 
that are currently common. 


nt. 18 Detailed recipes can be found in Himalayan Mountain 
Cookery. !©’ 


nt. 19 In view of this, it is interesting that some cases of schizophrenia 
seem to clear dramatically when given zinc.!%° 


nt. 20 It is known that patients with anorexia nervosa have lowered 
levels of a zinc-dependent thyroid hormone.!33 In view of the depressed 
appetite observed in the Denver boys when their sense of taste waned due 
to zinc deficiency, one can’t help but wonder whether women, especially 
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those who are particularly weight-conscious, might limit themselves to 
low-zinc foods in part to help control their appetities. A self-induced 
anorexia would make it easier to resist eating, though it would be 
unlikely to lead to a healthy kind of thinness. In any case, whatever their 
reasons, the women in the zinc study were described as making “poor 
food choices.” 


nt. 21 The vegetarians in the first study !3! were part of a university 
community and for the most part had little systematic training in 
vegetarian nutrition or food selection. 

The situation is somewhat better in the case of Seventh-Day 
Adventists, for example. While these people follow a nonmeat diet for 
religious reasons, they are often well versed in the practical side of 
nutrition, having the advantage of excellent classes and publications 
provided by the medical professinals in their ranks. As a result, one might 
expect their diets to be more reasonably balanced and their foods more 
consistently well selected. When hair and blood levels of zinc were 
measured in 56 long-term Seventh-Day Adventist vegetarian women, all 
fell within the normal range.!34 
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Commentarial Notes 


nt. | Early experiments showed a decrease in blood fats in those with 
seriously elevated cholesterol levels. But fish oil can also lower blood 
lipids in persons with average levels. For example, a total of 42 
ovolactovegetarians living in a Dutch monastery and a Belgian convent 
were given a diet to which had been added mackerel, a rather high-fat 


Notes for Phase 3: Fish ae 


fish. Then, for an equal length of time, they were given the same diet 
except with full-fat cheese replacing the fish. Comparing the fish diet with 
that containing cheese, there was a slight lowering of cholesterol and a 
more substantial lowering of triglycerides.? Subsequent work on fish oil 
has confirmed this appreciable decrease in triglycerides, while it has also 
demonstrated increases in high-density lipoprotein (HDL).!®!2 Some of 
the studies have found significant decreases in total cholesterol too, !!>!2 
but others have not.!° 


nt. 2 In a recent study, patients with vascular disease who were given 
50 milliters of fish oil (containing 10 grams of EPA) a day for four weeks 
showed an average 58% increase in bleeding time after the first week of 
treatment (from 3.3 minutes to 5.2 minutes).’ 


nt. 3 Though in the study of the Japanese fishing village mentioned 
earlier, consumption amounted to approximately '4 pound per day, the 
research team stated that they thought a substantially protective effect 
would result from half that much.‘ 


nt. 4 Though red blood cells are apparently affected to some extent, 
the major effect seems to show up in the platelets, small cell-like bodies in 
the blood that are intimately involved in the formation of blood clots. 
Before EPA was given to patients with vascular disease, in a recent 
experiment, they were found to have elevated levels of a thromboxane 
(A,) that promotes clotting. After EPA, this thromboxane was converted 
into a different one (A,) that did not participate in the clotting process.’ 
Arachidonic acid is used to make A,, EPA to make A,. 


nt. 5 Of 85 patients, 6 were discovered to have what could be 
significant exposure to various forms of mercury. While this is not a 
statistically significant number, it is enough, when one considers the 
similarity of the symptoms of mercury poisoning and Parkinson’s disease, 
to warrant further exploration. It is possible that mercury toxicity may 
contribute to the development of the disease in a certain subgroup of 
Parkinsonian patients. 


nt. 6 Daily fish consumption among these people is about two thirds 
of a pound a day, increasing to more than twice that in the summer. Fish 
in northern Canada have been found to have up to 2,000 parts per billion 
(ppb) of mercury. Some of the Indians have shown blood levels of 
mercury of over 600 ppb.*¢ The normal level is from 5 to 10. From 
experiences in mass poisonings like Minamata, it is accepted that blood 
levels of 1,000 ppb and over will produce a full-blown picture of toxicity 
with a substance like mercury, which accumulates. The 600 to 1,000 ppb 
range is suggestive of chronic, gradual poisoning. 
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nt. 7 The following criteria have been suggested:*? 

1. It must be shown that the patient has taken in less than the 
minimum adult requirement of about | microgram a day (see 
chart for B,, content of common foods). (Official RDAs are 
higher—this is the amount needed to prevent deficiency 
symptoms.) 

2. The patient must have abnormally low blood levels of vitamin 
Bi 

er It must be shown that his ability to absorb B,, is unimpaired. 
(If he can’t absorb it, then his deficiency state is due to that 
problem, not to a lack of B,, in the diet.) 

4. He must exhibit signs and symptoms of B,, deficiency: anemia 
or neurological degeneration. 

5. These signs and symptoms must disappear when he’s given oral 
doses of the normal daily requirements of B,,. If injections are 
necessary, then it’s his absorption that’s defective, not his diet. 


nt. 8 More recently there is at least one study’ that reported 
nutritional B,, deficiency in as much as 1% of East Indian immigrants to 
England. While this may be attributed to disruptions in the microbial 
ecology of the gut, as described above, it seems unlikely. The patients 
were mostly lactovegetarians and should have adequate intake of B,,. 
How such a large number of cases was diagnosed becomes apparent 
when the criteria used by the investigator are analyzed carefully. They 
were selected by examining the records of bone marrow aspirations done 
in an English hospital serving an area with a large Indian community. All 
those records mentioning megaloblastic hemapoiesis (red cells that are 
larger than average) who also had names that appeared to be East Indian 
were studied. This turned up 138 patients in a 14-year period. Of these, 20 
had pernicious anemia, due to lack of intrinsic factor and apparently 
unrelated to diet, and 23 others had megaloblastic marrow due to other 
causes such as folic acid deficiency or anti-convulsant medication. The 
remaining 95 were assumed to be cases of nutritional B,, deficiency. Since 
all of these patients were sick enough to have bone marrow aspirations 
done, that could account for the relative deficiency of their vitamin levels. 
It is known that illness increases one’s B,, needs. Other explanations 
besides simple dietary deficiency include, besides disruptions of gut flora 
by immigration, the use of antibiotics or the intake of supplements or 
other substances available in the U.K. that might act as B,, antagonists 
(see below). In any case it is not clear how many, if any, satisfied all the 
criteria mentioned above for establishing dietary B,, deficiency beyond all 
doubt. 

One might conclude from such a study, however, that illness can tip 
the balance for the vegetarian—especially the vegan, but even the 
lactovegetarian. This does not necessarily mean that the vegetarian should 
routinely increase his intake of B,,, but it does suggest he should do so 
when ill. This is important not only to prevent the classic symptoms of 
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pernicious anemia, but also because B,, deficiency has been shown to 


compromise the ability of white cells to destroy infecting microbes5’ and 
to diminish the immune response.°* 


nt. 9 Other research supports this idea. Baboons developed B,, 
deficiency when put on a refined diet low in B,,, but the deficiency was 
more severe when they were also fed antibiotics. 


nt. 10 Nutritional yeast is not a traditional food and might be 
considered experimental. It is grown under varying conditions and its 
quality may vary. Even the best available may create problems, especially 
when taken in quantity. Three tablespoons a day produced elevated levels 


of uric acid in healthy subjects, an effect which could precipitate attacks 
of gout.7677 


nt. 11 Because traditional Indian cooking at its best is highly 
improvisational, good-quality cookbooks that reflect the spirit of Indian 
cuisine have been slow to appear in the West. Recently, however, a 
number of attractive and artistic works have appeared that portray the 
delicacy and appeal of the food.78-8° 
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Commentarial Notes 


nt. | In the middle range, defined by the ellipse, the correlation is 
actually reversed: the ellipse tilts in the opposite direction from the line. 
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In that middle range, most populations with higher cholesterol intakes 
have Jess heart disease. This is probably because in this moderate range 
cholesterol itself does not play a major role. Instead, other factors that 
happen to be more extreme come to be of overriding importance in 
determining the incidence of heart disease. For example, the unusually 
low levels of soil selenium in Finland have been thought to contribute to 
heart disease. Perhaps in France and Switzerland there are factors related 
to diet, lifestyle, or heredity that are protective. As we shall see later in 
this chapter, butter in the diet, which increases cholesterol intake, may 
actually play some protective role vis-a-vis heart disease. 


nt. 2 A mixture of Lactobacillus bulgaricas and Lactobacillus 
acidophilus is probably preferable. 


nt. 3 While the issue of the etiology of immune disorders is presently 
under intensive investigation and there are many diverging views, it is 
certainly possible to make a good case for the importance of 
psychological factors in determining the severity and direction of 
hyperimmune phenomena such as allergies.” 


nt. 4 The studies cited that show a correlation between multiple 
sclerosis and milk consumption are based on studies of populations 
wherein milk is not boiled before use. Figures for the countries of 
southern Asia, where boiling is the custom, are not available. 


nt. 5 The Helsinki study4! showed a reduction in heart disease in 
men, but none for women. The Oslo study*3 showed a reduction in deaths 
from heart disease at 5 years, but by 11 years the difference had 
disappeared. 


nt. 6 Pooling the data from the four studies eliminated any 
statistically significant differences in cancer incidence and mortality.‘ 
That was accomplished, however, by adding in the data from those 
studies wherein heart disease was not reduced by the dietary intervention. 
It remains true that in the one study in which there was a good response 
in terms of the reduction of heart disease there was a significant 
concomitant rise in cancer rates. 


nt. 7 Traditionally sesame oil, which is only partially unsaturated, 
was considered the safest® (and safflower oil, the most highly 
polyunsaturated, the least desirable). Olive oil, which is another oil that is 
not unsaturated to a high degree, has recently been reported to be 
associated with a lowered incidence of some tumors” (rather than a 
higher incidence, as is the case with other vegetable oils). Recent studies 
suggest that oils high in linolenic acid do not have the same carcinogenic 
potential as those high in linoleic acid.7! Olive oil is also increasingly 
found to have a favorable effect on blood lipids.72 

Fish oils, though they are also highly unsaturated, have not behaved 
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like vegetable oils in experiments done on cancer promotion in animals,”3 
nor have they decreased longevity, as have vegetable oils.74 

Yet studies in the past have reported some toxic effects from fish oils 
that are similar to those of polyunsaturated oils from vegetable sources.75 


And some authors are still expressing concern about the effects of such 
oils, 76:77 


nt. 8 Such a diagrammatic representation of a complex biological 
interplay will inevitably involve some oversimplification. For example 
there is evidence that some of the well-known antioxidants that help 
prevent free radical propogation, such as vitamin C, are not associated 
with increased longevity (though most are). 


nt. 9 It’s been estimated that trans-fatty acids constitute 7% to 10% of 
the averages person’s intake,®! though one recent survey? showed only 
6.5% in the current American diet. Although estimates vary, because of 
the increase in consumption of margarines and vegetable shortenings it 
seems likely that intake has increased by a factor of three to five in the 
last 70 years. 


nt. 10 This point is highly controversial. Enig’s conclusions have been 
widely criticized. One recent study done with experimental animals 
showed no difference between cis- and trans-fatty acids in their effects on 
tumor incidence. 


nt. 11 The whole critique of trans-fatty acids is currently the subject 
of heated debate. A helpful review of the subject is found in Brisson.% 


nt. 12 This information has been synthesized by Dr. Robert 
Bradford,'!° who has summarized it in a recent report.!°3 The basic 
documentation!°* is given here, since the concept will be unfamiliar to 
most readers and therefore its thesis may seem unwarranted. 


nt. 13 As an unsaturated lipid, cholesterol is susceptible to free 
radical oxidation in the presence of air.!'!? The resulting oxides of 
cholesterol have been found to be toxic to the cells lining the arteries of 
rabbits!!® and birds'!? and thus suspected of being one of the initiating 
factors in human atherosclerosis (as well as being carcinogenic).!2° On a 
recent analysis of ghee samples an average of 12% of the cholesterol was 
present as oxides, an amount thought to be-sufficient to damage arterial 
linings, and the author of the report suggests that the use of ghee might 
account for the higher risk of heart disease observed in Indian 
immigrants.!2! However, epidemiologic studies done in India 20 years ago 
showed a sevenfold higher incidence of heart disease in South Indians 
who used little or no ghee, compared with Punjabis who used large 
amounts.!22 Moreover, the truth is, most Indians don’t use clarified butter 
these days anyway. They use “vegetable ghee,” which is hydrogenated 
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vegetable oil. While these points throw considerable doubt on the 

hypothesis that ghee causes heart attacks, one must still be concerned 

about the discovery of cholesterol oxides in it. In this connection, several 
additional points might be considered: 

1. Ghee may be prepared (especially that available commercially) from 
rancid butter, the cholesterol of which may already have undergone 
oxidation. 

2. The method of preparation of the ghee may have been faulty. For 
example, copper pots are apparently used at times,'?! which is not 
advisable (nor is it condoned in the Ayurvedic tradition) because 
copper might catalyze cholesterol oxidation. 

3. If cholesterol oxides do turn out to be present in properly prepared 
ghee, precisely which ones are produced will require careful scrutiny. It 
is thought that the most toxic of these compounds are cholestane triol 
and 25 hydroxycholesterol.!!* In the assay mentioned above,'?! the first 
of these was found only in trace amounts, while the second was not 
measured separately from a third compound. 

Though at this point in time the angiotoxicity of vegetable oils seems 
more firmly established than that of carefully made ghee, it seems 
increasingly obvious that it is desirable to keep the use of fats and oils of 
all sorts in cooking at levels much lower than is presently common. 

Moreover, while the role of cholesterol oxides in the causation of 
atherosclerosis is being more fully explored, it is prudent to avoid foods 
known to contain large amounts of the more toxic of these compounds, 
such as powdered custard and pancake mixes, cheeses stored at room 
temperature, foods fried in repeatedly used animal fats such as lard, and 
(of a lower order of toxicity, but perhaps of greater concern) powdered 
infant milk formulas.'!* There are also sterols in plant foods that may be 
likewise sensitive to oxidation. Perhaps this line of research will result in a 
greater appreciation of the freshness of food as a critical factor in diet. 


nt. 14 Before use, containers should be washed well to remove grease 
that adheres and protects microbes, and then exposed to hot water, 
preferably scalding. Those containers made of plastic almost seem 
designed to spread the growth of microorganisms, since plastic develops 
tiny nicks and scratches where bacteria can thrive. The scratches and 
crevices in the plastic also make thorough cleaning difficult, and it can’t 
be put in boiling water. But, if it is well scrubbed with detergent to 
remove all grease, plastic can be soaked in a solution of laundry bleach 
and water, which will disinfect it. But there remains the risk of food 
picking up chemicls from plastic containers, which give it an off-taste and 
may adversely affect the food or the person who eats it. For such reasons 
plastic containers are less than ideal for storing cooked food. Glass is 
excellent, but glass is not very practical because it’s easily broken. 
Probably the best choice currently is the stainless steel container with a 
plastic snap cap. (The plastic need not come in contact with the food.) 
Plastic wrap can also be used as a cover, but the containers should be 
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well sealed, since even when a refrigerator is clean, the food will 
deteriorate from exposure to air. Although it is not necessary to vacuum- 
pack leftovers to store them for a couple of days, oxidation can be 
reduced by putting the food in containers that can be closed tightly and 
that are the correct size so that they contain little air. 


nt. 15 A recent report suggests that spinach, because of its fiber 
content, also has the capacity to pick up toxic nitrites and carry them out 
of the body.'!* For this reason a small amount of darkened leaf is 
probably harmless, but if spoilage proceeds, it probably reaches a point 
where the amount of nitrites resulting exceeds the binding capacity of the 
vegetable, and the spinach becomes a liability. 
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Beans and rice: and the prevention of 
atherosclerotic heart disease, 52-53, 
97; ratios for optimal protein 
quality, 95-96 

Behavioral problems from milk 
consumption by lactose-intolerant 
children, 204 

Beta carotene as a free radical 
inactivator, 216-18 

Bible and vegetarianism, 6 

Bile acids and cancer, 47 

Bile salts: definition, 192; as route of 
excretion for cholesterol, 192-93 

Birth defects and maternal manganese 
deficiency, 133 

Bleeding problems: among Eskimos 
consuming diets high in fish, 148- 
49: from excess eicosapentaenoic 
acid (EPA) capsules, 148, 277nt.2 

Bloating from vegetarian diet, 201] 

Blood pressure. See High blood 
pressure 

Boiling milk, reasons for and 
importance of, 207-9 

Bone deposition promoters, 128 

Bone loss: in Eskimos, 122; as the 
price of calcium balance in meat- 
eaters, 271 nt. 16; in vegetarians as 
compared with meat-eaters, 122-25. 
See also Osteoporosis 

Bone mass, peak and susceptibility to 
osteoporosis, 114-15 

Bone mineralization and vitamin D. 
116-17 

Bran: basic components of, 199: as 
dietary supplement: pros and cons, 


197-98: effects on blood calcium, 
120: and iron absorption, 65-66: 
protein content, 199: as a source of 
fiber, 199-201 

Bread. white, as appealing adjunct to 
meat, 176 

Breakfasts, meatless, 29-30 

Browning of spices to provide a flavor 
base. 139 

Butter: craving for, 224; distinguished 
from other animal fats, 255; 
resistance to free radical formation, 
222, 225, 287-88nt.13 

Butterfat: in diet. benefits of, 222-25: 
in milk as cause of concern, 211 

Butyric acid: as an anti-aging factor. 
224: benefits of, 223-24: as a 
component of cell membranes, 223: 
dietary sources of, 223; salts of, and 
prevention of malignancies, 224 


Calcification of soft tissues, 126 

Calcium absorption: butterfat’s 
influence on, 2117 inhibitors, 118- 
22: as related to age, 114, 116; and 
vitamin D, 116-18 

Calcium balance as related to calcium 
intake, 116 

Calcium deficiency symptoms, 115 

Calcium excess, toxic effects of, 126. 
222. 

Calcium-fortified foods, 116 

Calcium intake: and osteoporosis, 
113-131; recommended daily 
allowance (RDA), | 15-16: of 
various population groups, 115. 
252nt.2 

Calcium levels in blood, regulation of, 
125 

Calcium/ phosphorus ratios: and bone 
loss, 125-29: in various foods, 125, 
128 

Calcium sources in diet, 121, 144: 
green leafy vegetables as a good 
source, 229 

Calcium toxicity from increased 
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concentrations inside cell, 126, 222, 
27aenutenligy 

Campylobacter: food poisoning, 82- 
83: virulence, 82-83 

Cancer: antioxidants in the diet, 
decreased risk as a result of, 216-18: 
of breast, incidence as related to 
meat consumption, I1: of colon, 
incidence as related to meat 
consumption, 11, 46-48: diet as a 
causative factor, 11; and fat in the 
diet. See Fat and oil intake, dietary: 
of the esophagus and the 
consumption of moldy foods, 233; 
and fiber in the diet. See Fiber, 
dietary; and hydrogenated vegetable 
oil consumption, 222; incidence, in 
vegetarians as compared with meat- 
eaters, 11; legumes in prevention 
and treatment of, 97; of liver and 
aflatoxin exposure, 106; and 
polyunsaturated oil intake, 213, 
217, 286-87nt.7: of prostate and 
diet, 11; milk in the diet as 
protective against, 202; and poultry 
consumption, 84; in slaughtered 
animals, 36 

Carbohydrate: complex, 52, 55-58: 
complex, indigestible. See Fiber; 
complex, intake as related to meat 
and poultry consumption, 85; 
complex. ratio to simple 
carbohydrate in diet, 13; as ideal 
fuel, 53-58, 87; simple, 55-56 

Carcinogenesis. phases, 47 

Cardiovascular disease. See Heart 
disease, Strokes, High blood 
pressure, Atherosclerosis 

Carotene: green leafy vegetables as a 
good source, 229; value in diet, 216 
Wat) 

Cell membrane: basic structure of, 
151; butyric acid effects in, 223: 
damaged by hydrogenated 
vegetable oils in diet, 222: 
prostaglandins, prostacyclins, and 
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Cell membrane (continued) 
thromboxanes as site of 
manufacture and action of, 151 

Cellulose: bacterial digestion in colon, 
200; as a bulking agent, 200; and 
calcium absorption effects on, 120. 
271 nt. 14: coarse fiber, content of, 
198-99: structure and function of, 
198-99 

Change, dietary, urgent need for, 237 

Character structure and eating habits, 
22-23 

Cheese: cholesterol! oxides in, 287- 
88nt.13; contamination with 
undesirable microbes, 205; cottage, 
homemade (paneer), 106, 209-11: as 
a supplemental protein, 96-97 

Cheese temptation and protein intake, 
103-4 

Chemical residues in meat, 35-36 

Chemical score as a reflection of 
protein quality, 268nt.2 

Chicken. See Poultry 

Children, vegetarian: frequency of 
illness compared with meat-eating 
children in India, 99; growth 
compared with meat-eating 
children, 98-99, 269-70nt. 10 

Chili recipe, 63 

Cholesterol. See also Atherosclerosis 

—content: of butter, 211, 222; of 
seafood, 146 

—definition, 187-88; 

-—intake: and heart disease, 189-92, 
285-86nt.1; as a marker of other 
causative factors of heart disease, 
190 

—levels in the blood: and dietary 
intake of, individual variations in 
response to, 191; and fish 
consumption, 146, 276-77nt. |: 
lecithin’s effect on, 189; milk as 
lowering, 202; and polyunsaturated 
oil consumption, 213; significance 
of, 189-92 

—oxides as a causal factor in heart 


disease and cancer, 287-88nt. 13 

—as a raw material for the 
manufacture of hormones, 188 

—route of excretion, 192-93 

Cigarette smoke toxicity as an 
example of free radical damage, 214 

Cigua toxin in fish, 165-66 

Cis-fatty acids in dietary fats, 221-22 

Clams on the half shell as a source of 
hepatitis, 157 

Clarified butter, preparation and 
properties, 225-26. See also Ghee 

Clarity of consciousness, effects of diet 
on, 185 

Cleansing and dietary fiber, 194-201 

—diets, precautions, 196-97 

—effects of a vegetarian diet. 
psychological aspects, 195 

—techniques and degenerative 
diseases, 195-96 

Clotting of the blood, influence of 
eicosapentaenoic acid (EPA) on, 
146 

Clutter, molecular, in cells during diet 
high in non-nutrients, 194-95 

Combinations of grain and legume. 
See Legume/ grain combinations 

Complex carbohydrate. See 
Carbohydrate, complex 

Conflict. internal, that results from 
destructive eating habits, 244 

Consciousness: effects of a vegetarian 
diet, 20-21: effects of eating habits, 
22-23; transformation associated 
with shift to vegetarian diet, 243-44 

Constipation and the vegetarian diet, 
12 

Containers for food storage. 
importance of careful cleaning of. 
234 

Contamination: of foods by animal 
products during refrigeration, 233; 
of prepared foods by raw meat and 
poultry, 83. See also Meat. Poultry, 
Fish, Milk, bacterial contamination 
of 


Cooked green vegetables, key role in 
balanced vegetarian diet, 227 

Cooking: how to get it done and how 
long it will keep, 231-36; vegetarian 
Staples, convenient schedule for, 
234-35. See also Indian cuisine, 
classical vegetarian 

Cooking medium, butter vs. oil, 212- 
26, 287-88 nt. 13 

Copper: absorption, during zinc 
supplementation, 136; depressed 
levels during iron supplementation, 
70; levels in vegetarians as 
compared with meat-eaters, 134: 
role in free radical inactivation, 
216-18 

Coriander as a basic seasoning, 139, 
229-31 

Coronary heart disease. See also 
Heart disease, coronary; 
Atherosclerosis 

—and fish oil consumption, 145-47 

Cramps and calcium deficiency, 115 

Cravings for protein, sugar, and 
caffeine following a decrease of 
meat in diet, 102 

Cuisine, Indian vegetarian, as an 
important prototype, 177 

Cumin as a basic seasoning, 139, 
229-31 


Dairy products: and bone density, 
124; as a supplement to a diet based 
on deficient plant foods, 202: as a 
supplement to the vegetarian diet 
that does not increase the burden of 
fiber, 202. See also Milk 

DDT. See Pesticides 

Deamination burden, 95 

Deep frying, deteriorated and toxic oil 
resulting from, 220 

Degenerative diseases as related to 
molecular clutter in cells and 
cleansing techniques, 195-96 

Dental plaque and mercury toxicity, 
163 
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DES, 32-34 

Detoxification: lack of research on, 
194-95; role in clinical medicine, 194 

Diabetes: use of legumes in prevention 
and treatment of, 97; sugar intake 
as Causative, 56; vegetarian diet in 
the treatment and prevention of, 
11-12 

Diet record, importance of and how 
to keep, 26 

Dietary change: and corresponding 
changes in behavior, thought, and 
emotion, 22-23, 102; and disruption 
of physiological and psychological 
functioning, 22-23; subjective let- 
down after discontinuing meat, 102 

Dietary fiber. See Fiber, dietary 

Diethylstilbestrol (DES), 32-34 

Dioxin toxicity as an example of free 
radical damage, 214 

Diverticulosis and diverticulitis, lower 
incidence on a vegetarian diet, 12 

DNA damage by free radicals and 
cancer, 214 

Drug-resistant microbes and infections 
from them. See Antibiotic-resistant 
microbes 


Economics: of protein yield per acre 
of land with meat vs. vegetable 
foods, 4; as a rationale for 
vegetarians, 4 

Eczema and milk allergy, 206 

Eggs: and cholesterol, 187-91; 
cholesterol content, 191; 
psychological and emotional effects 
of consumption, 185; quality as 
related to methods of production, 
187; spray-dried, dangers of, 287- 
88nt.13; as a supplement to the 
vegetarian diet that does not 
increase the burden of fiber, 202 

Eicosapentaenoic acid (EPA): in cell 
membranes, ratio to arachidonic 
acid, and blood clotting, 151-52; 
content of various fish oils, 146-47: 
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EPA (continued). 
supplements, dangers of, 147-48; 
supplements, equivalence in terms 
of fish consumption, 148. See also 
Fish oil 

Emotional effects: of meat-eating, 72- 
76, 185; of milk and egg 
consumption, 185 

“Empty calories,” definition, 57 

Endurance and the vegetarian diet, 
19-20 

Energy requirements, average, 55 

Enterohepatic circulation of vitamin 
Ba. 174-72 

Entree: as focus of nonvegetarian 
meals, 175-76; “empty” meals that 
result from dropping, 176: 
organization of vegetarian meals 
not containing, 176 

Environmental toxins: in breastmilk, 
16-17; and cancer, 16; in fish, 16; in 
milk, 206: synergistic action of two 
or more toxic substances, 16; and 
vegetarianism, 14-19. See also 
specific substances 

Enzymes, basic structure and function 
of, 132 

Eskimos, incidence of heart disease 
among, 145 

Essential amino acids. See Amino 
acid, essential 

Essential fatty acids: definition, 149- 
50; primary use in body, 150. 

Estrogen levels: and bone disease, 126- 
28; and breast cancer, 48; and 
dietary fat, 48-49; and premenstrual 
syndrome, 48-49 

Ethical vegetarianism, 5, 24 

Ethnic vegetarian dishes, 
shortcomings of, 177 

Evolution and diet, 243-45 

Exercise and osteoporosis, 114 


Fat content: of meat, methods of 
calculation, 58-60: of meat and 
poultry, 54, 58-60 


Fat and oil content: of beans, nuts, 
and other foods, as percentage of 
calories, 105; of various fishes, 147 

Fat and oil intake, dietary: and 
atherosclerosis, 49-53; and calcium 
absorption, 123-24; and cancer, 46- 
49: and cancer of breast, 48-49; and 
cancer of colon, 47-48; and cancer 
of prostate, 48; and cardiovascular 
disease, 49-53; consensus on 
advisability of lowering, 60: as fuel, 
53-60; and hormone levels in 
women, 48-49; and meat 
consumption, 45, 51, 53-55; and 
poultry consumption, 85: and 
prevention of heart disease, 49-51: 
of vegetarians, 192, 259nt.3; and 
vitamin B,, requirements, 172 

Fats and oils, residues of 
metabolizing, 54 

Fatty acids: definition, 148: essential. 
See Essential fatty acids 

Fear, dietary habits as arousing, 244 

Fermented foods: cheese and yogurt, 
potential problems with, 205; 
tamasic effects of, 74, 1034 

Fermented soy products as a flavor 
base, 139 

Fiber 

—content: of foods, unreliability of 
figures generally available, 200: of 
various foods, 194 

—crude, definition, 198-200 

—dietary: coarse, content of 
vegetarian diet, 201: definition, 197- 
98: digestion in colon, and calcium 
absorption, 121; and intestinal 
cleansing, 195-96; and iron 
absorption, 65: as promoter of bile 
salt excretion, 192-93, 199-201; and 
removal of toxic substances from 
the body, 18-19, 47: and weight 
loss, 57-58, 259nt.4 

—dietary intake: average, 13; and 
cancer, 46-47; excesses in poorly 
designed vegetarian diet, 197; 


limiting effect on quantity of food 
that can be digested, 197-98; 
optimal levels, 200-201; as related to 
meat and poultry consumption, 85: 
reduction in vegetarian diet, reasons 
for and techniques of, 201: of 
vegetarians as compared with meat- 
eaters, 13, 197; and zinc absorption, 
134 

First steps in the transition to 
vegetarianism, 60-62 

Fish: advantages over meat and 
poultry, 144; bacterial 
contamination, 153-58: 
deterioration after catching, 153-58; 
fat and oil content, 147; frozen, 
nutritional value, 155: marine, as a 
source of trace minerals, 144; safety, 
finfish vs. shellfish, 144; sanitation 
problems, 153-58. See also Seafood 

Fish consumption: average among 
Japanese, 148: and general health, 
143-44: and incidence of heart 
disease, 145-47; and incidence of 
strokes, 145; recommended levels of 
intake, 149, 277nt.3 

Fish inspection, 156-58 

Fish oil: consumption and blood 
pressure, 147; effects on cholesterol 
levels in the blood, 145-46; and the 
essential fatty acids, 145; as a source 

' of eicosapentaenoic acid (EPA). 
145: susceptibility to becoming 
rancid, 152: tendency to slow blood 
clotting. 146, 277nt.4; vitamin A 
and D content, 117. 145. See also 
fat and oil content of various foods 

Fish processing, contamination 
resulting from, 154 

Flavor bases in vegetarian cooking, 
138 

Flavor of contaminated milk, 207 

Fluorine and bone mineralization. 13] 

Flushed shellfish, safety of, 157 

Food chain and exposure to toxic 
substances, 14-18 
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Food containers for storage, 
consideration in choice of, 
288-89 nt. 14 

Food poisoning, misdiagnosed as 
appendicitis, 83. See also 
Campylobacter, Salmonella 

Food preparation: creative approach 
to, 235-36; importance of 
commitment to, 232 

Free radical activity, constructive uses 
of, 216 

Free radical formation, mechanisms 
of, 214-15 

Free radicals, 214-20; control of, 216- 
29; destruction by, as basis of many 
common diseases, 214-19; 
inactivators of, 216-17; resulting 
from oxidation of cholesterol, 
287-88 nt. 13 

French cooking, use of clarified butter 
in, 225 

Frozen foods, problems with, 155-56 

Frozen vegetables as inadequate for 
regular use, 227 

Fugu poisoning, 164 


Gallstones: and the vegetarian diet, 12: 
and bile salt metabolism, 192; as 
crystallized cholesterol, 189 

Gas in vegetarian diet, how to reduce, 
201 

Gastric emptying time with meat 
consumption, 102-3 

Gelatin: and milk, sold as yogurt, 205; 
as a poor-quality protein, 270nt. 12 

Ghee: preparation and properties. 
225-26; as a preservative, 233; 
question of cholesterol oxides in. 
287-88 nt. 13 

Glutathione peroxidase as a free 
radical inactivator, 216-18 

Glycerol as basis of triglyceride 
molecule, 148 

Goals for Phase | of the transition to 
vegetarianism, 78: for Phase 2, 142: 
for Phase 3, 181 
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Gradual nature of transition, 
importance of, 60 

Grain, whole, bread as appealing 
component of nonmeat meals, 176 

Grain/ legume combinations. See 
Legume/ grain combinations 

Granola habit and protein intake, 
103-4 

Green leafy vegetables: how to use, 
130; importance in diet, 138; as 
richest source of carotenes, 217; as a 
source of protein, calcium, and 
carotenes, 229; uncooked, storage 
of, 235; value in protein combining, 
269nt.9; varieties recommended, 
DOG, 

Growth and protein combining, 92-93 

Growth promoters in livestock feed: 
antibiotics, 40, 81; DES, 32-34; 
hormones 32-34; Synovex, 34: 
vitamin D, 118 

Growth rate: in boys and zinc 
deficiency, 134; in children and 
vitamin D intake, 117 

Gum disease and mercury toxicity. 
163 


Habits: dietary, and protein 
deficiency, 111; eating, and effects 
on consciousness, 22-23 

HDL. See High-density lipoproteins 

Heart disease: deaths from, reduction 
by vegetarian diet, 9-10, 50-52; and 
dietary fat, 49-53; economic toll. 9; 
and polyunsaturated oil 
consumption, 213, 219-20; risk 
factors for, modification by 
vegetarian diet, 8-9. See also 
Atherosclerosis, Cholesterol 

“Heme” iron, 64-65 

Hepatitis from shellfish consumption, 
(Sy 

Herbs: as free radical initiators, 229- 
31: medicinal effects, 229: as 
preservatives, 233: as sources of 
trace minerals, 138 


High blood pressure: dietary therapies 
for. 10; and fish oil consumption, 
147; and meat diet, 10; and pork 
consumption, 49. 

High-density lipoproteins (HDL): 
effects of fish oil on, 276-77nt. |: 
effects of vegetarian diet on, 

251 nt. 1 

Himalayan mountain bread recipe, 
179 

Hindu scriptures and vegetarianism, 6 

Historical context of current dietary 
practices, 239 

Hormones in meat, 32-34 

Hunting instincts and meat 
consumption, 72-73 

Hydrogenated vegetable fats and oils, 
221-22; and cancer, 222; as a 
cooking medium, 212. 287-88nt. 13: 
increase in consumption of, 222. 
See also Trans-fatty acids 

Hydrogenation, role in decreasing free 
radical formation, 221 

Hydrolysis of the protein in milk, 209 

Hygiene: in egg production, 187; in 
fish and shellfish, 153-58: and food 
storage, 288nt.14: in meat slaughter 
and handling, 36-45; in milk 
production and handling, 206-7: in 
poultry raising and processing. 
81-84 

Hypertension. See High blood 
pressure 

Hypoglycemia: and sugar intake, 56: 
and the vegetarian diet, 12 


Immune response: deficient with 
inadequate zinc intake, 136; 
enhancement by milk, 202: 
psychological factors, 286nt.3 

Indian cuisine: classical vegetarian, as 
a source of hypotheses for research 
in optimal vegetarian nutrition, 178: 
cookbooks, 27! nt.18, 279nt.11; 
cooking media used, 225, 287- 
88nt.13; ethnic, defects in, 178: 


vegetarian origins, 177 

Insecticides. See Pesticides 

Insulin: and dietary carbohydrate, 56: 
and legumes in diet, 97 

Interferon and butyric acid in the diet, 
223 

Intestinal flora, effects of yogurt 
consumption on, 205 

Intestinal stagnation and fiber content 
of diet, 194 

Intrinsic factor, deficiency, role in 
pernicious anemia, 167 

Iron, 64-71 

—absorption: effects of adaptation to 
plant foods, 69: inhibitors, 65-66: 
interference by other minerals, 68; 
from iron pots and skillets, 67-68: 
from various foods, 65-68, 70: 
regulation, 260nt.8; and vitamin C, 
66-70 

—content of various foods, 64. 
259nt.5 

—deficiency: effects on 1Q, 70: 
anemia, in vegetarians, 65, 68-69: 
anemia, high-risk groups, 65 

—depletion, groups especially 
susceptible to ill effects of. 69-70 

— intake: without meat, 64-71; in 
general population, 65, 252nt.2: 
among vegetarians, 68-69 

Irritation: of the lining of the gastro- 
intestinal tract from coarse fiber, 
199-200; of the lining of the gastro- 
intestinal tract from hot spices, 141: 
of the lining of the respiratory tract, 
as an example of free radical 
damage, 216 


Judaic dietary law and contaminated 
seafoods, 158 

Juices: fruit and vegetable, fresh, in 
vegetarian diet, 201; as supplying a 
part of raw food intake, 229 


Kaphic nature of milk, 208 
Kidney burden and protein quality, 95 
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Kidney function, loss with age, and 
osteoporosis, 114 

Kidney overload, and dietary fat, 
protein, 57 

Kidneys, damage due to high-protein 
diets, 55 

Koran and vegetarianism, 6 


Lactase: content of yogurt, 204: 
deficiency. See lactose intolerance; 
levels in various racial and age 
groups, 204 

Lactose, promoting effect on calcium 
absorption, 124 

Lactose intolerance, symptoms of, 203 

Lactose-reduced milk as a milk source 
for the lactose-intolerant person, 
205 

Lactovegetarianism: compared with 
vegan and meat-based diets, 241-42: 
current approaches and 
improvements needed, 242; 
definition, 186 

LDL. See Low-density lipoproteins 

Lead toxicity and the diet, 16-18 

Leafy green vegetables. See Green 
leafy vegetables 

Lecithin and cholesterol, 189 

Legume/ grain combinations, 24, 91- 
97: as basis of balanced vegetarian 
diet, 227; as a health imperative, 97; 
key role in balanced vegetarian diet, 
227-31; and the prevention of 
atherosclerotic heart disease, 97. 
See also Beans and rice 

Legumes: as basis of meatless main 
dishes, 76-77; definition, 53; 
desirability of variations in, 227: in 
dietary treatment and prevention of 
atherosclerosis, cancer, 
hypoglycemia, and diabetes. 97; 
dishes made from, difficulties in 
preparation, 99-100; and meat, 
combinations of, 61-63; and 
nitrogen fixation, 87; peanuts as 
atypical of, 107: and poultry, 
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Legumes (continued) 
combinations of, 85-86; skillful 
integration into the diet as an 
indication of a well-designed 
vegetarian diet, 177-78: as source of 
iron, 66: storage life, 232 

Lemon juice as curdling agent in 
homemade cottage cheese (paneer), 
209-10 

Lignin: as binding agent for toxic 
substances in diet, 200; in plant 
foods, 199 

Limiting amino acid. See Amino acid, 
limiting 

Linoleic acid: current average intake, 
150; as an essential fatty acid, 149- 
50: and omega-6 fatty acid 
production, 152-53; as a primary 
component of commonly used 
vegetable oils, 150; susceptibility of 
peroxidation and free-radical 
formation, 215 

Linolenic acid: as an essential! fatty 
acid, 149; as a source of 
eicosapentaenoic acid (EPA), 149, 
152-53; as an omega-3 fatty acid. 
152-53; plant sources of omega-3 
oils, 159 

Lipofuscin and free radicals and 
peroxides, 218 

Liver burden and protein quality, 95 

Liver disease and vitamin B,, 
requirements, 173 

Liver overload and dietary intake of 
fat and protein, 57 

Longevity and butter consumption, 
224-25 

Low-density lipoproteins (LDL), 
effects of a vegetarian diet on, 9, 
251 nt. 1 

Lysine losses in frozen fish, 155-56 


Magnesium: and bone 
mineralization, 131; intake, 
252nt.2 

Manganese: absorption, inhibition 


by calcium supplements, 131; and 
bone mineralization, 131; 
deficiency symptoms, 133; levels, 
in foods, 132-33: levels, in 
vegetarians as compared with 
meat-eaters, 134; role in free 
radical inactivation, 216-18 

Margarine: as replacement for 
butter, 212: and vegetable 
shortening, 221-22 

Meal planning: for a balanced 
vegetarian diet, 227-31; escaping 
the entree mentality, 175-78 

Meal schedules and regulating eating 
habits, 28-29 

Meat: available, as inadequate basis 
for diet, 240; bacterial 
contamination, 38-45; desire for. 
as an innate human trait, 71; fat 
content, 45-46; as irritant or 
stimulant, 102; nutritional 
benefits, 45: residue-free, 45; as 
source of trace minerals, 133, 137- 
38: substandard, supplied to 
schools and hospitals, 36; 
undercooked, and infection, 44-45 

Meat analogues, problems with, 76 

Meat-based meals: frequency during 
first phase of the transition, 60-61: 
organization around an entree, 
176; protein content of nonmeat 
items, 110 

Meat-based diet compared with 
lactovegetarian and vegan diets, 
241-42 

Meat consumption: and aggression, 
72; and bone density, 122-24: and 
national prosperity. 71; and zinc 
deficiency, 134 

Meat cravings in primates, 71-72 

Meat-free main dishes, 75-77, 
260nt.10 

Meat handling: in the home, 
appropriate precautions, 44-45; in 
retail outlets, hygienic problems 
with, 38-39 


“Meatier” vegetable dishes, 
principles of preparation, 75 

Meat inspection, 35-36 

Meat withdrawal, 102-3 

Medicinal effects of culinary spices, 
Io) 2S, 

Medium for cooking, fats and oils 
often used as, 212 

Melengestrol acetate (MGA), 34 

Mental acuity, belief that butterfat 
promotes, 224 

Menus, vegetarian: considerations 
important in the designing of, 176- 
77, 227-31; typical, balanced for a 
day, 231 

Mercury: in fish, 159-64, 277nt.6: in 
milk, 206; poisoning from 
mercury-treated grain processed 
for planting, 160, 162; poisoning 
symptoms, 160; toxicity as an 
example of free radical damage, 
214 

Methyl! mercury vs. elemental 
mercury, 161-63 

Migraine headaches, use of 
eicosapentaenoic acid (EPA) in 
the treatment of, 147 

Milk. See also Dairy products 

—benefits, 202, 204; butterfat 
content, 222-25: as concentrating 
nutrients from plant matter, 202: 
enhancement of immune response, 
202; lowering of blood cholesterol, 
202: proper handling for good 
hygiene, 233; as a protection 
against cancer, 202 

—compared with legumes as protein 
booster when combined with 
grains, 202-3 

—-bacterial contamination, official 
permissable levels, 207 

—as a culture medium for bacterial 
growth, 206-7 

—dry. contamination with 
salmonella, 207 

—disadvantages to the use of, 203- 
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12; allergy to, 206: fat content, 
211; lactose intolerance, 203-6: 
mucus-forming tendencies, 208-9; 
sanitation problems, 206-8 

—fortification with vitamin D, 117 

—lowfat, reasons for recommending, 
211 

—powdered, dangers of (unless 
nonfat), 288nt. 13 

— psychological and emotional 
effects of consumption, 185 

—taken cold as beverage, 
undesirability of, 209 

—use in cooking as a way of 
increasing tolerance, 205 

Milk/ grain combinations: for 
enhancing protein quality, 93-94, 
269nt.7; optimal ratios, 96 

Minerals: competition for 
absorption, 68; present in nuts, 
229. See also Calcium, Copper, 
Iron, Magnesium, Manganese, 
Selenium, Zinc, Trace minerals 

Miso as a flavor base, 139 

Mitochondria damaged by 
hydrogenated vegetable oils in 
diet, 222 

Mood and eating habits, 22 

Moral vegetarianism, 5, 24 

Mucus-forming tendencies of milk, 
208-9 

Mung beans, whole, recipe, 140 


Niacin, average intake of, 252nt.2 

Nitrites in spinach, 235, 289nt. 15 

Nitrogen balance, negative. defined, 
101 

Nonviolence and dietary practices, 185 

Nosebleeds among Eskimos on high- 
fish diets, 148 

Nutritional requirements: American 
diet, typical, inadequate to meet, 13, 
251-52nt.2; basic elements of a 
balanced diet, 12-13: vegetarian diet 
as providing more effectively, 241- 
43, 251-52nt.2 
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Nutritional yeast. See Yeast, 
nutritional i 

Nuts: proper proportion in vegetarian 
diet, 229; recommended ways of 
incorporating into diet, 229; 
susceptibility to becoming rancid, 
152 


Obesity and the vegetarian diet, 12 

Oil, polyunsaturated: as a treatment 
for eczema, 150; repeated-use frying 
with, 220. See also Fats and oils, 
Fish oil, Linoleic acid, Linolenic 
acid, Omega-3, Omega-6, 
Polyunsaturated oil 

Omega-3 fatty acids: definition, 152; 
plant sources, 159 

Omega-6 fatty acids, definition, 152-53 

Omnivorous nature of humans, 71! 

Onions as part of flavor base in 
vegetarian cooking, 139 

Osteoporosis: definition, 113; 
incidence in general population, 
113-14; incidence in vegetarians vs. 
meat-eaters, 12, 122-24; and 
manganese blood levels of, 131: risk 
factors, 114-15; summary chart of 
how to prevent, 131. See also 
Calcium, Parathyroid hormone, 
Phosphorus 

Overcooking foods, effects of. 75 

Overeating and impaired alertness, 22 

Overview of the issues surrounding 
the transition to vegetarianism, 
237-45 

Ovolactovegetarian, definition, 186 

Oxalates and iron absorption, 65 

Oxalic acid: and calcium absorption, 
120; in leafy greens, 120; mineral- 
binding action countered by rice, 
120 

Oxidation of unsaturated fatty acids, 
152 

Oysters on the half shell as a source of 
hepatitis, 157. See also Shellfish 


Paneer: definition, 209; recipe, 210: 
spread, recipe, 106; and tofu, 
compared, 211. 

Paralytic shellfish poisoning, 166 

Parasites in meat, 37-38 

Parathyroid hormone (PTH) and 
calcium metabolism, 125-28 

Parkinson’s disease, relationship to 
mercury poisoning, 162 

Pasteurization of milk, definition, 207 

PBBs. See Environmental toxins 

PCB toxicity, as an example of free 
radical damage, 214. See also 
Environmental toxins, 
Polychlorinated biphenyls 

Peak bone mass and susceptibility to 
osteoporosis, 114-15 

Peanuts: aflatoxin contamination, 
106; as atypical legumes, 107; and 
wheat combination, protein quality, 
95 

Peanut/ nut obsession and protein 
intake, 103-4 

Pectin: as contrasted with cellulose, 
198; lack of interference with 
calcium absorption, 120; in the 
treatment and prevention of 
atherosclerosis, 199-200 

Peeling fruits and vegetables, reasons 
for, 201 

Pernicious anemia: characteristics and 
incidence, 166-67; in vegans, 168-73 

Personality and eating habits, 22-23 

Pesticides: exposure to, and diet, 14- 
16; lindane, 35; residues in fish, 158- 
59: residues in meat, 34; residues in 
milk, 206; toxicity as an example of 
free radical damage, 214: vapona, 
34 

Phosphates, dietary, 129 

Phosphorus: effects of high intakes on 
blood calcium levels, 125, 271 nt. 16; 
in vitamin and mineral 
supplements, 129 

Phytase: and calcium absorption, !19- 
20: as a zinc-dependent enzyme, 135 


Phytates: and iron absorption, 65-66, 
260nt.6; and zinc absorption, 134 

Phytic acid: and calcium absorption, 
119-20; enzymatic degradation, 119 

Plant foods: deficiencies due to poor 
soil, 196-97; as source of trace 
minerals, 133-34 

Polychlorinated biphenyls (PCBs) in 
the milk of fish-eating as compared 
with lactovegetarian mothers, 
158-59 

Polymerized vegetable oil in diet, 
difficulties with, 104 

Polyunsaturated fatty acids: 
definition, 149-50: properties, 150 

Polyunsaturated oils: and blood 
cholesterol levels, 213; and cancer, 
213-14, 217, 286-87nts.6,7; and 
heart disease, 213, 219-20, 238, 
286nt.5; and premature wrinkling 
of the skin, 218; to saturated fats 
ratio (the P/S ratio), 238: 
susceptibility to becoming rancid, 
152 

Poultry: bacterial contamination of, 
81-84; consumption, increases in, 
80; consumption, Ayurvedic 


perspective on, 80; price, 80; raising, 


79-81; slaughter and processing, 
hygienic problems with, 81-82 

Preservative effects of ghee, 225 

Preservatives, herbs and spices as, 233 

Prostacyclins, definition, 150-51 

Prostaglandins, definition, 150-5! 

Protein. See also Amino acids, 
Nitrogen balance 

—absorption, 108; 

—animal intake and atherosclerosis, 
52% 

—in bran, indigestibility of, 199; 

—-content: of common foods, 108-9; 
of crops, as related to soil quality, 
112; of green leafy vegetables as 
excellent, 229: of nonmeat items in 
a meat-oriented diet, 101; of plant 
foods, 85, 87 
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—definition, 87 

—excess: ill effects on kidneys, 55, 
113; and osteoporosis, 113; and risk 
of cancer, 113: and risk of 
gallstones and kidney stones, 113 

—as fuel, 53-55 

—intake: and calcium loss, 124: effects 
on vitamin B,, requirements, 172; 
on whole-foods diet, 110 

—of peanuts as unsuitable to 
complement that of grains, 95, 107 

—quality: definition, 87; enhanced by 
combining foods, 7; methods of 
assessment, 268nt.2 

—requirements: during athletic 
training, 111-12; in children and 
adolescents, 111; controversial, 107- 
8; methods of assessment, 107; 
during pregnancy and nursing, 111; 
as percentage of energy intake, 90; 
range, 108; recommended dietary 
allowance (RDA), 107 

—residues of metabolizing, 55 

—soy, 96-97 

—types in tissues, definition, 100-101 

—in vegetables: as incomplete, 7; and 
prevention of atherosclerotic heart 
disease, 52-53 

Protein combining, 87-96 

Protein deficiency: and amino acid 
ratios, 87-90; resulting from 
dropping meat without making 
other dietary changes, 111; in 
vegetarians, 101] 

Protein supplementation, 96-97, 99: 
for the vegetarian diet, why it is 
necessary and how it is done, 112 

Protein utilization as related to amino 
acid ratios, 88-90 

Protein withdrawal, 102-3 

Psychological effects: of dietary 
change, 22-23; of meat-eating, 185; 
of milk and egg consumption, 185 

Purslane as an excellent source of 
omega-3 fatty acids, 159 
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Radiation burns as an example of free 
radical damage, 214 

Radicals, free. See Free radicals 

Rajasic: effects of high-protein diet, 
102; foods, 73 

Rancidification, tendency to, of 
unsaturated oils, 152, 214 

Rasayana, use of milk in, 224 

Raw food as a daily recommendation, 
229 

Recipes as a less than ideal method of 
cooking, 235-36 

Recommended dietary allowances 
(RDA). See specific nutrients 

Red meat, definition; 31 

Refrigerator: importance of consistent 
temperature, 234; problems with 
hygiene, 233 

Riboflavin. See Vitamin B, 

Rice: effects on oxalic acid binding of 
calcium, 120; as preferred staple, 
227, 268nt.4; storage life of, 232 

Rice diet, 51-52 

Rickets, 117 

Roasting spices in ghee, 231 


Salmonella, 36, 39-42; contamination 
of milk, 207-8; exposure of farm 
workers to, 259nt.2; infections, 39; 
in shellfish, 157; virulence, 41, 83 

Salmonella food poisoning: drug- 
resistant, 39; incidence, 39; and 
meat consumption, 36, 39-42; 
mortality from antibiotic-resistant, 
42; and poultry consumption, 81, 
267nt.1; major foods carrying, 81; 
symptoms, 39 

Sanitation. See Hygiene 

Sattvic foods, 76 

Schedule for cooking vegetarian 
staples, 234-35 

Seafood consumption: and heart 
disease, 145-47; recent increases, 
144 

Seasonal fruits, importance of 
learning how to use, 235 


Seasonings, 233; as source of trace 
minerals, 138 

Seaweed and possible mercury 
contamination, 162 

Seeds, oily, susceptibility to becoming 
rancid, 152 

Selenium: blood levels in vegetarians 
as compared with meat-eaters, 133- 
34: deficiency in foods, 133; 
deficiency symptoms, 133; 
depressed levels during iron 
supplementation, 90; fortification of 
foods in Finland, 133-34 

Self-transformation and diet, 236 

Senility and free radical damage, 220 

Seventh-Day Adventists, 6-7, 272nt.21 

Sex hormone levels and osteoporosis, 
114 

Sexuality and the vegetarian diet, 49 

Shellfish: contamination due to 
sewage pollution of coastal waters, 
154; failure of cooking to destroy 
microbes in, 157-58; as filler feeders, 
156-57; flushing to reduce 
contamination, 157: surveillance, 
156-58. See also Fish 

Shrimp, contamination with microbes, 
154-55 

Silicon and bone mineralization, 131 

Snacking and regulating the diet, 
28-29 

Soil mineral content, depletion by 
faulty agricultural practices, 133 

Soothing effects of pectin on gastro- 
intestinal tract, 199-200 

Soybeans, fat content, 97 

Soy protein, as atypical of legumes, 
96-97, 269nt.8; essential amino acid 
makeup, 89 

Soy sauce, 139 

Spaghetti and bean balls recipe, 77 

Specific dynamic action, definition, 
102 

Spectrum dietary comparison of meat, 
vegan, and lactovegetarian diets, 
241 


Spices: as a flavor base, 139; harsh, as 
free radical initiators, 229-31: as 
irritants to intestinal trace, 141: 
medicinal effects, 229: as 
preservatives, 233; as sources of 
trace minerals, 138 

Spiritual life and vegetarianism, 5. 20, 
73-76 

Spiritual traditions and the sattvic 
diet, 76 

Spirulina: and possible mercury 
contamination, 162: as a 
questionable source of vitamin B.,,. 
174 

Sprouting grains to improve protein 
quality, 269nt.5 

Starch. See Carbohydrate, complex 

Stearic acid as typical component of 
saturated fats, 150 


Storage life of basic vegetarian staples, 


232-34 

Storage of uncooked green leafy 
vegetables, 235 

Strength. muscle, and the vegetarian 
diet, 19-21 

Stress and dietary change, 21-23 

Sugar: consumption, and desire for 
meat, 24; intake, current, 13: 
relationship to starch, 55-56. See 
also Carbohydrate, simple 

Superoxide dismutase as a free radical 
inactivator, 216 

Supplemental! protein, 184; in the 
balanced vegetarian diet, 227; 
recommended daily intake, 229 

Survey. nutritional, and current fruit 
and vegetable consumption, 3 


Tamari as a flavor base, 139 

Tamasic: effects of fermented foods, 
139: effects of foods that are moldy, 
233: foods, definition, 74 

Taste impairment and zinc deficiency, 
134 

Taste intensity of seasonings as 
reflection of a concentration of 
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trace minerals, 138 

Temperature of refrigerators, 
importance of consistency, 234 

Texture of breads, in vegetarian meals 
to provide chewy substitute for 
meat, 178 

Thali, vegetarian, as opposite of 
entree-oriented meal, 178 

Thawing and refreezing, effects on 
food value, 155 

Thromboxanes: definition, 150-51; 
role in blood clotting and heart 
disease, 277nt.4 

Tofu: essential amino acid content, 89; 
and paneer, compared, 211 

Toxic compounds in certain herbs and 
spices, 229-31 

Toxins: environmental. See 
Environmental toxins; natural, in 
fish, 164-66 

Toxoplasma gondii, 37-38, 258-59nt. | 

Trace minerals: absorption, inhibitors 
in plant foods, 133-34; deficiencies, 
132-33; in enzymes, 132; 
importance, 132; in seafood, 144; 
seasonings as source of, 138 

Trans-fatty acids: in dietary fats, 221- 
22: incorporation into cell 
membranes, 222; and possible 
relation to incidence of cancer, 222, 
287nt.10 

Transition to a new protein source, 
111 

Transition plan, 21-26; phases, 23-24 

Trichinosis, 38 

Triglyceride levels: and fish oil 
consumption, 146, 276-77nt. 1; and 
the vegetarian diet, 9 

Triglyceride molecule, basic structure, 
148 

Tuna: canned vs. fresh, nutritional 
value of, 155; current consumption 
levels, 155 

Turmeric as a basic seasoning, 139, 
229-31 
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Undercooked poultry and food 
poisoning, 83 

Undercooking of foods, effects of, 75 

Unsubstantial vegetarian diets, 
drawbacks of, 75 


Vascular disease and dietary fat, 49-53 

Vascular spasm, use of 
eicosapentaenoic acid (EPA) in the 
treatment of, 147 

Vegan, definition, 186 

Vegan diet: compared with 
lactovegetarian and meat diets, 240- 
43; excessive fiber levels, 186, 241- 
43: potential problems, 186; and 
risk of vitamin B,, deficiency 
disease, 167-73; vitamin D intake, 
117; zine intake, 137 

Vegetable dishes, storage life of, 232 

Vegetable oils: extraction as a recent 
innovation, 212-13; consumption 
increase, 213; as a cooking medium, 
NI? 

Vegetare as the distinguishing quality 
of vegetarian diet, 184 

Vegetarian, origin of the term, 184 

Vegetarian cuisine of India as an 
important prototype, 177 

Vegetarianism: and consciousness, 
243-45; the new, global origins, 177; 
various meanings of the term, 183 

Vitamin A: average intake, 252nt.2; in 
fish oil, 145; as a free radical 
inactivator, 216-18 

Vitamin B,: average intake, 252nt.2: 
milk as an important source, 186 

Vitamin B,,, 166-75.See also 
Pernicious anemia, Bacterial flora 
of the gut 

—absorption: as a function of intake 
level, 172: effects of intestinal 
parasites, 173; use of injectable 
form, 174-75; and intrinsic factor, 
167; by simple diffusion (in absence 
of intrinsic factor), 174 

—analogues: interference with normal 


vitamin B,, function, 174; in 
spirulina, 174 

—biliary recycling, 171-72 

—deficiency in breastmilk, associated 
with retardation in infants, 173 

—destruction by megadoses of 
vitamin C, 173-74 

—dietary deficiency of: criteria for, 
278nt.7; possible cases of, 167-69, 
278nt.8 

—intake, 252nt.2 

—and pernicious anemia, 166-75; 
inadequate intake of vitamin B,, as 
a questionable cause, 167-73 

—requirements: effects of acute or 
chronic disease, 173, 278-79nt.8; 
effects of antibiotics, 279nt.9; 
effects of gastrointestinal surgery, 
173; effects of multiple vitamin and 
mineral supplements, 173-74; 
increased by pregnancy and 
nursing, 173; increased by drug and 
tobacco use, 173; increased by 
heavy fat and oil or protein intake, 
172; recommended daily allowance 
(RDA), 170 

—sources, !70, 174-75; absence in 
plant foods as a rule, 166, 169: body 
flora, 169-73; content of common 
foods, 170; content of processed 
food, decreased, 173: in fish, 145; 
oral supplements, 174: origin in 
nature, from bacteria, 169; 
supplemental protein as convenient 
source, 229; ubiquity, 169: variable 
in nutritional yeast, 175. 

Vitamin C: average intake, 252nt.2; 
megadoses and effects on vitamin 
B,, requirements, 173-75 

Vitamin D: and calcium absorption, 
116-18: current intakes, 118, 
270nt.13; effects of cooking, 118; 
adverse effects of excess, 118, 
270nt. 13; effects on bone. 116-17; in 
fish oil, 145; fortified foods, 117-18, 
270nt. 13; intake on vegan diets, 


117, 241-43; and osteoporosis, 114; 
recommended daily allowance 
(RDA), 117 

Vitamin E as a free radical 
inactivator, 216-18 


Weakening effects of cleansing diet, 
196-97 
Weight loss regimens, 57-58, 259nt.4 


Wheat, use in flat breads as increasing 


digestibility and desirability, 178 
Whey, benefits, 209 
Winter dishes, vegetarian, 235 
Wound-healing retarded in zinc 
deficiency, 135 
Wrinkling, premature, of skin, and 
free radicals, 218 


Yeast, nutritional: problems with use 
of, 279nt. 10; as a source of vitamin 
Biseuli?S 


Yogurt: effects on microecology of the 


gut, 205; optimal! culture, 286nt. 2: 
as a preferred form of milk for 
those who are lactose intolerant, 
204-5; reputed health benefits, 205 


Zinc, 132-37. See also Trace minerals 


— absorption from plant foods, 134-36 


—checklist, 137 

—content of foods often inadequate, 
132-33 

—deficiency: and atherosclerosis, 136; 
in the general population, 135-36: 
and growth rates in boys, 134-35; 
and immune function, 136; and 
male sexual functioning, 136; 
during pregnancy and nursing, 136; 
in schizophrenia, 271 nt.19; in 
vegetarians, 134-37, 272nt.21 

—depressed blood levels during iron 
supplementation, 70 

—intake: in lactovegetarians, 137; in 
men, 137; substandard in girls and 
women, 135-36; in vegans, 137; in 
women, 137 
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—requirements in boys, 136; 

—role in free radical inactivation, 
216-18 

—supplementation: and copper 
absorption, 136; recommended 
doses, 136; and selenium utilization, 
136; during the transition to a 
vegetarian diet, 135 

—in whole-wheat as compared with 
white flour, 133 


Rudolph Ballentine, M.D., is the 
author of Diet and Nutrition: A Holistic 
Approach, which is now in its seven- 
teenth printing and has sold well over 
100,000 copies. 
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University Medical School and was ap- 
pointed to the faculty of the department 
of psychiatry at Louisiana State Univer- 
sity School of Medicine. He was a post- 
graduate fellow in Ayurvedic medicine in India and directed 
the Himalayan Institute’s Combined Therapy Department for 
fifteen years under the guidance of Swami Rama, the founder 
of the Institute. 

Dr. Ballentine is a coauthor with Swami Rama of Yoga and 
Psychotherapy and Science of Breath and has written or edited 
a number of other related works, such as The Theory and Prac- 
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The main building of the national headquarters, Honesdale, Pa. 


The Himalayan Institute 


Since its establishment in 1971, the Himalayan Institute has been 
dedicated to helping individuals develop themselves physically, 
mentally, and spiritually, as well as contributing to the transforma- 
tion of society. All the Institute programs—educational, therapeu- 
tic, research—emphasize holistic health, yoga, and meditation as 
tools to help achieve those goals. Institute programs combine the 
best of ancient wisdom and modern science, of Eastern teachings 
and Western technologies. We invite you to join with us in this on- 
going process of personal growth and development. 

Our beautiful national headquarters, on a wooded 400-acre cam- 
pus in the Pocono Mountains of northeastern Pennsylvania, pro- 
vides a peaceful, healthy setting for our seminars, classes, and 
training programs in the principles and practices of holistic living. 
For two decades students from around the world have been joining 
us here to attend programs in such diverse areas as biofeedback and 
stress reduction, hatha yoga, meditation, diet and nutrition, philoso- 
phy and metaphysics, and practical psychology for better living. 
We see the realization of our human potentials as a lifelong quest, 
leading to increased health, creativity, happiness, awareness, and 
improving the quality of life. 


The Institute is 2 nonprofit organization. Your membership in 
the Institute helps to support its programs. Please call or write for 
information on becoming a member. 


Institute Programs, Services, and Facilities 

All Institute programs share an emphasis on conscious, holistic 
living and personal self-development. You may enjoy any of a 
number of diverse programs, including: 

° Special weekend or extended seminars to teach skills and 
techniques for increasing your ability to be healthy and to en- 
joy life 

¢ Holistic health services provided by our Center for Health and 
Healing 

* Professional training for health professionals 

* Meditation retreats and advanced meditation instruction 

* Cooking and nutritional training 

¢ Hatha yoga and exercise workshops 

* Residential programs for self-development 


The Himalayan Institute Charitable Hospital 

A major aspect of the Institute’s work around the world is its 
construction and management of a modern, comprehensive hospi- 
tal and holistic health facility in the mountain area of Dehra Dun, 
India. Outpatient facilities are already providing medical care to 
those in need, and mobile units have been equipped to visit outly- 
ing villages. Construction work on the main hospital building is 
progressing as scheduled. 

We welcome financial support to help with the construction 
and the provision of services. We also welcome donations of 
medical supplies, equipment, or professional expertise. If you 
would like further information on the Hospital, please contact us. 


Himalayan Institute Publications 


Art of Joyful Living 

Book of Wisdom (Ishopanishad) 
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Choosing a Path 
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Japji: Meditation in Sikhism 
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Meditation and Its Practice 

Nitnem 
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A Practical Guide to Holistic Health 
Sukhamani Sahib: Fountain of Eternal Joy 
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Yoga Psychology Swami Ajaya, Ph.D. 


Creative Use of Emotion 
Science of Breath 


The Mystical Poems of Kabir 
Yoga-sutras of Patanjali 
Superconscious Meditation 
Mantra and Meditation 


Diet and Nutrition Rudolph Ballentine, M.D. 
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To order or to request a free mail order catalog call or write 
The Himalayan Publishers 
RR 1, Box 405 
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TRANSITION to VEGETARIANISM 


By Rudolph Ballentine, M.D., 
Author of Diet and Nutrition: A Holistic Approach, 
which is now in its 14th printing and has sold over 100,000 copies. 


Did you know that... 

¢ Meat-eaters have three times as many heart attacks as vegetarians. 

¢ A vegetarian diet decreases osteoporosis dramatically. 

¢ In endurance tests, vegetarians had more than twice the stamina and strength of meat- 
eaters. 

¢ The vegetarian diet is a time-honored technique for promoting alertness and clarity of 
consciousness. 


Though the potential benefits of moving toward a vegetarian diet are becoming increasing] 
recognized, simply dropping meat doesn’t automatically make your diet better. The effort can 
backfire unless you have some understanding of how to do it properly. This book provides solid 
information on how to move in the direction of an optimal meat-free diet gradually and sensibly. 


What the experts are saying: | 

“A scholarly and rational approach. . . . This is the finest vegetarian book to date.” 
C. Norman Shealy, M.D., Ph.D. 
Founder and Past President, American Holistic Medical Association 


“The last word in authoritative yet practical advice.” 
Robert S. Mendelsohn, M.D. 
Author of Confessions of a Medical Heretic and syndicated columnist: “The People’s Doctor” 


“A wonderful job! Leaves no questions unanswered. . . . The diet recommended is very close to what I 
have been following for the past 20 years.” 
Bill Pearl 
Professional bodybuilder, author of Getting Stronger, and four-time Mr. Universe 


“Based upon sound medical and scientific findings, Transition to Vegetarianism is indispensble to any- 
one who wishes to gradually create a healthier diet without succumbing to dangerous fads. . . . It is a 
landmark book that not only enriches our understanding of dietary practices, but also affirms the highest 
spiritual aspirations of humankind.” 

Kenneth Pelletier, Ph.D. . 

Author of Mind as Healer, Mind as Slayer and Holistic Medicine 


“A useful and thorough guide, designed for real people in real-life situations. Dr. Ballentine has given 
aspiring vegetarians a detailed, practical and flexible plan for realizing a major shift in health and 
sciousness.” 

John Feltman 

Managing Editor, Prevention magazine 
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